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ABSTRACT 


This  thesis  presents  the  detailed  design  for  a  dynamic 
linker  suitable  for  microcomputer  operation.  The  design 
exhibits  the  usual  property  of  dynamic  linking  in  that  the 
binding  of  in terprocedure  symbolic  references  to  virtual 
addresses  is  deferred  until  the  symbolic  reference  is  first 
encountered  during  process  execution.  The  design  includes 
the  specification  of  dynamic  linker  modules  and  data 
structures.  Furthermore,  an  overview  of  necessary  operating 
system  support  is  presented  alon^  with  a  detailed  discussion 
of  all  additional  translator  output  required.  Eardware 
features  desirable  (but  not  necessary)  in  a  dynamic  linking 
environment  are  reviewed. 

Pynamic  linking  without  translator  support  and  unlinking 
of  an  object  (from  a  process  address  spaced  are 
investigated.  A  subset  of  the  dynamic  linker  design  (not 
including  the  unlinking  capability)  was  implemented  on  an 
Intel  £0G0  microprocessor  as  a  demonstration  of  the 
feasibility  of  the  concepts  introduced. 
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I.   INTRODUCTION 

Dynamic  linking  has  been  previously  assumed  to  be 
restricted  to  those  computing  systems  that  were  specifically 
designed  to  support  a  dynamic  linker.  The  first  goal  of  this 
thesis  was  to  determine  if  specialized  hardware,  such  as 
found  in  Multics  [11] t  is  essential  to  realize  dynamic 
linking.  And,  given  that  specialized  hardware  is  not 
necessary,  the  second  goal  was  to  design  a  linker  compatable 
with  existing*  microcomputer  architectures. 

The  design  of  a  dynamic  linker  was  developed  with  a 
basic  set  of  design  criteria  (Table  1>  established  as 
guidelines.  (A.  complete  discussion  of  the  implicatiors  of 
these  criteria  is  delayed  until  the  end  of  this  thesis."!  The 
most  fundamental  criterion  whicn  characterizes  dynamic 
linking  relates  to  when  an  object  is  bo^nd  to  a  virtual 
address  within  a  -process  address  spac^.  In  the  traditional 
static  environment,  this  binding  occurs  prior  to  program 
execution.  In  a  dynamic  linking  environment,  binding  is 
delayed  until  an  object  is  first  referenced  by  a  process. 
This  capability  allows  tremendous  flexibility  in  the 
development  of  software  systems. 
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TABLE  1  -  DESIGN  CRITERIA  FOR.  A  DYNAMIC  LINKER 


1.  Delayed  Binding  -  The  binding  (linking)  of  an 
external  object  to  a  virtual  address  (within  a  process 
address  space)  must  not  take  place  until  the  object  is 
first  referenced  during  program  execution. 


3.  Domain  Independence  -  The  dynamic  linker  must  he 
compatahle  with  current  secure  operating  system  designs. 
In  a  multidomain  environment,  the  dynamic  linker  must  he 
capable  of  executing  in  the  domain  of  the  calling 
subroutine  (vice  executing  in  the  security  kernel   ). 

4.  Syntatic  Compat abili ty  -  The  design  must  allow 
external  objects  to  be  utilized  in  the  same  context  as 
internally  defined  procedures  and  data.  (This  implies 
that  external  objects  can  be  used  as  parameters  subject 
only  to  the  limitations  of  the  language  syntax.) 

5.  Pure  Object  Code  -  The  dynamic  linker  must  permit  the 
object  code  of  a  procedure  to  remain  pure,  allowing 
sharing  of  procedures  in  a  multiprogramming  environment. 

6.  Hardware  Independence  -  The  design  must  be 
implemen table  on  a  microprocessor  which  does  not  possess 
those  hardware  features  specifically  associated  with 
dynamic  linking.  In  Multics  [11],  the  features  include: 

a.  hardware  segmentation 

b.  demanding  paging 

c.  indirect  addressing  tnrougn  memory 

d.  a  linkage  fault  during  indirection 


It  has  been  shown  [7]  that  it  is  not  necessary  for  the 
dynamic  linker  to  reside  in  the  security  kernel  to  maintain 
system  security. 
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II  .   BACKGROUND 

The  traditional  concept  of  linking  and.  loading  [14] 
involves  one,  or  possibly  two  operating  system  routines  that 
load  several  distinct  objects  into  memory,  combine  them  into 
one  address  space  (loading),  and  finally  resolve  addressing 
between  objects  (linking).  The  end  result  is  an  executable 
program. 

The  static  and  inflexible  functions  carried  cut  by  the 
linking  loader  place  undesirable  limitations  on  program 
development.  First,  a  program  must  be  intact  (i.e.,  contain 
all  objects  required  for  proper  execution)  prior  to  run 
time.  Second,  if  a  module  is  changed,  the  whole  program  must 
be  relinked.  Furthermore,  a  module  may  te  statically  linked 
to  several  programs  resulting  in  multiple  copies  of  a  module 
existing  within  the  system.  Dynamic  linking  is  proposed  a? 
an  alternative  to  static  linking  t-hat  solves  these  problems. 

Dynamic  linking  [9,  11,  14]  offers  two  ether  majcr 
advantages  over  static  linking.  First,  dynamic  linking 
allows  a  programmer  to  write  and  test  incomplete  programs 
since  one  may  include  in  a  subroutine  a  reference  to  an  as 
yet  unwritten  external  object  and,  as  long  as  tne  reference 
is  never  executed,  the  prog-ram  will  net  experience  a  run 
time  error.  In  the  field  of  software  development,  this 
feature   is   advantageous  since  incomplete  rrodules  may  still 
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be  tested  individually.  (It  should  be  noted  at  this  tine 
that  once  the  user  has  a  completely  tested  product,  it  may 
"be  desired  to  statically  link  modules  together  to  avoid  tne 
run  time  overhead  associated  with  dynamic  linking.) 

Tne  second  major  advantage  of  dynamic  linking  is  that 
modules  of  a  program  need  not  he  venerated  "by  the  same 
translator.  For  example,  in  a  dynamic  linking  environment 
one  may  use  FORTRAN  to  do  some  double  precision  scientific 
calculations.  If  the  results  were  then  stored  in  an  external 
data  structure,  they  could  he  displayed  using  a  dynamically 
linked  module  written  in  a  more  suitable  language  fcr  I/C 
formatting  such  as  PI/1.  Eecause  the  modules  'communicate' 
via  the  external  data  structure,  and  are  dynamically  linked 
to  each  other,  they  need  not  be  from  tne  same  translator. 
(Note  that  a  dynamic  linker  does  not  prohibit  such  a 
'heterogenous'  program  from  executing  but  may  not  te 
sufficient  in  itself  to  allow  proper  execution.) 

A.   TK2  TRADITIONAI  LINKING  LOADER 

First  of  all,  the  'linker'  and  the  'leader'  should  be 
considered  separate  operating  system  functions.  Linking  may 
still  be  viewed  as  the  combining  of  several  objects  into  one 
program;  however,  the  loading  process  actually  consist  of 
two  distinct  operations.  The  popular  concept  of  a  loader  is 
one  of  a  static  operation  prior  to  run  time  wnich  takes  seme 
object  cole  associated  with  a  program  and  'leads'  this   rode 
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into  main  memory  wnere  it  can  be  executed.  This  is  tne 
second  function  of  a  loader.  The  leader  must  first  determine 
wnere  eacn  object  will  te  placed  in  the  address  space  of  tne 
process  (viz.,  a  program  in  execution).   (This   traditional 

concept  views  tne  address  space  as  a  linear  array  of  memory 
locations.)  After  loading,  the  linking-  loader  would  link 
distinct  objects  into  a  single  program  by  resolving  tne 
addressing  of  data  and  procedures  defined  external  to 
individual  subroutines.  (It  is  noted  that  some  reverse  tne 
order  by  linkinging  loaders  may  link  before  loading). 


3.   DYNAMIC  LINKING 

The  alternative  to  the  static  linking  phase  of  the 
linking  loader  is  to  dynamically  link  separate  cvjects  at 
run  time.  This  involves  objects  referred  to  in  the  source 
code  of  a  program  by  a  symbolic  name  only.  The  corpl°te 
operation  (including  a  dynamic  linking  pnase)  dictates  that 
the  object  be  located,  and  added  to  the  address  space  cf  a 
program  (i.e.,  assigned  a  virtual  address?.  Then  tne 
reference  to  an  object's  symbolic  name  is  converted  intc  an 
addressing  instruction  using  tne  object's  virtual  address. 
This  implies  that  a  subroutine  as  it  exist  at  the  beginning 
of  run  time  cannot  properly  execute  since  the  object  code 
produced  from  a  reference  to  a  symbolic  name  must  be 
converted  into  a  virtual  address  in  the  address  space  of  a 
process.    This   address   conversion   is   known   as   dynamic 
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linking. 

In  order  to  support  dynamic  linking  a  system  rrust  nave 
the  ability  to  enter  objects  in  the  address  space  of  a 
process  during  run  time.  Additionally,  the  operating  system 
must  be  able  to  'load'  an  object  into  memory  during  program 
execution.  As  has  been  noted  these  two  functions 
traditionally  have  been  considered  operations  associated 
with  the  loader.  However,  it  should  be  apparert  that  this 
'loading'  is  actually  a  function  of  dynamic  memory 
allocation  using  techniques  such  as  pacing,  segmentation,  or 
dynamic  relocation.  Thus  in  a  dynamic  linking  environment 
the  loader  functions  ar°  carried  out  by  the  operating  system 
memory  management  that  enters  objects  in  a  process  address 
space . 

C.   OPERATING  SYSTEM  ENVIRONMENT  FOR  A  DYNAMIC  LINKER 
1 .   The  Logical  levels  of  an  Operating  System 

It  is  useful  at  this  time   to   propose   an   abstract 
operating  system  as  an  environment  in  wnicn  a  dynamic  linker 


will   exist.   This   operating   system   consist 
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hierarchical  levels.  (An  operating  system  design  along  these 
lines  has  been  shown  feasible  for  microcomputers  [lfc]  .  1  The 
most  fundanental  level  consist  of  the  hardware  associated 
with  the  target  machine.  Atove  this  level?  is  a  software 
kernel  that  includes  the  most  basir  software  primitives 
including   memory   management,    file    primitives.    and 
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multiprocessing  support.  Conceptually,  the  kernel  includes 
those  software  routines  which,  in  a  secure  operating  system, 
must  be  protected  from  malicious  or  inadvertant  tampering. 
In  a  multiprogramming  environment,  the  kernel  provides  the 
capability  to  multiplex  resources  (i.e.,  line  printers,  disk- 
units,  etc.)  for  various  user  processes. 

The  level  above  the  kernel,  the  supervisor  level, 
consist  of  tnose  operating  system  routines  which  need  not 
exist  in  the  kernel.  In  general,  the  supervisor  provides 
common  services  to  all  users.  The  final  level  is  the  user 
level  where  user  programs  and  data  reside.  fit  has  been 
shown  (by  Jansen  [7] )  that  the  linker  should  be  able  to 
reside  in  all  user  levels.  Jansen  [7]  also  demonstrated  that 
the  dynamic  linker  need  not  and,  more  importantly,  should 
not  exist  in  the  kernel.) 
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2.   An  Introduction  to  the  Address  Space  ,va?£pg: 

Before   an   o"bject   can  "be   linked,   it   rust   be 

i 
addressable  by  a  process.   In  a   static  environment,   this 

would  equate  to  loading  the  object  in  the  address  space  of  a 

process   by  allocating   to   it   a   linear  block  of  rrpmory. 

Essentially  this  is  what  is  done  in   a   dynamic  environment 

except  the  object  retains  its  identity  as  a  distinct  segment 

and   is   allocated  a  virtual  address    .   (In   this   thesis, 

virtual  addresses  will  be  considered  to  consist  of  a  segment 

number  plus  some  offset  from  the  base  of  that  segment.)  The 

assignment  of  a  virtual  address  to  an  object  will  be  done  by 

the  address  space  manager. 

The  address  space  manager  is  invoked  by  the   dynamic 

linker  with  a  request  to  make  an  object  known.  whe   address 

space  manager  does  this  by  assigning  to  the  object  a   unique 

identifier,   such  as   a  segment  number,  that  car.  be  used  to 

access  the  object  within  the  process  address  space.  An  entry 

for  the  object  will   then   be  made   by   the  address   space 

manager  in  a  table  to  prevent  assigning"  multiple  identifiers 

to   the   same  object.  This  implies  that  a  search  would  first 

be  made  of  this  table,  which  is  called  the  Frocess  Reference 


A  virtual  address  is  a  potentially  relocatable  addrpss 
which  may  be  converted  into  an  absolute  address  by  hardware. 
It  may  consist  of  a  segment  number  and  offset,  or  some  other 
relative  format  in  which  the  bas°  address  of  the  segment  is 
added  to  an  offset  to  achieve  the  absolute  address.  (However 
this  does  not  imply  that  segmentation  hardware  is  necessary 
in  a  dynamic  linking  environment.) 
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Table  *    ,   to  determine   if   the  object  is  already  known.  If 

not,  the  address  space  manager  would  nave  the  object 
assigned  a  segment  number  (identifier),  create  an  entry  for 
the  object  in  the  process  reference  table,  and  return  this 
segment  number  to  the  linker. 

D.   TERMINOLOGY 

In  order  to  ensure  that  the  terminology  used  is 
understood,  the  following  definitions  are  offered. 

A  subroutine  will  be  defined  as  a  basic  unit  of 
standalone,  executable  code  (i.e.,  a  procedure).  Several 
subroutines  and  data  objects  can  be  combined  to  form  a 
program.  Stated  another  way,  a  program  consist  of  all 
subroutines  and  data  modules  utilized  by  that  program  during 
its  execution.  A  process  [1]  is  a  program  in  execution  and 
is  characterized  by  an  execution  point  (usually  defined  by  a 
hardware  program  counter)  and  an  address  space.  During 
execution,  a  subroutine  may  call  an  external  object  that  is 
known  to  that  subroutine  only  by  its  symbolic  name  prior  to 
execution.  The  reference  to  an  external  object  within  a 
subroutine  will  be  called  an  external  reference  [15].  An 
external  object  [4j  may  consist  of  either  data  (external 
data)  or  an  external  procedure  (that  is  itself  a 
subroutine).  Eacn  object  is  a  distinct   logical  entity  and 


*    In  Multics  f 1 1] ,  the  process  reference  table   is   called 
the  known  segment  table. 
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will  at  times  also  be  referred  to  as  a  segment  [14].  (An 
effort  is  made  to  use  the  term  "object"  whenever  possible  to 
avoid  the  implication  that  a  processor  featuring  hardware 
segmentation  is  necessary  in  a  dynamic  linking  environment.) 
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III.   THE  LINKING  PROCESS:  AN  OVERVIEW 

Before  detailing  the  dynamic  linking  process,  a  "brief 
walktnrougn  of  the  steps  involved  in  establishing  a  link 
between  the  subroutine  <Caller>  and  some  external  procedure 
<Target ' Entry_Name>  will  be  investigated.  (Entry_Name 
represents  one  of  multiple  accesses,  or  entry  points,  into 
<Target>.  An  entry  point  into  an  object  can  be  considered  a 
label  that  can  be  referenced  by  an  external  object. 
Associated  with  each  entry  point  is  a  unique  entry  name,  and 
an  entry  point  offset  that  represents  the  relative  offset  of 
the  entry  point  from  the  starting  location  of  the  object.   ) 

Fundamentally,  the  following  events  must  occur  to  link 
<Target  j  En  try_Narne>  to  <Caller>.  The  linker  must  be  invoked 
when  a  reference  to  <Target ! Ent ry_Name>  is  first 
encountered.  The  linker  must  be  capable  of  accessing  the 
symbolic  name  "Target jEntry_Name"  and  usirg  that  symbolic 
name  to  learn  the  segment  number  of  <Tar^et>.  The  linker 
will  then  establish  a  link  to  <Target 'En try_Name>  such  that 
subsequent  references  found  in  <Caller>  will  not  requine 
invocation  of  the  linker  but  instead  will  result  in  either  a 
call  to  <Target ! Entry  Name>,  in   the   case   of  an  external 


The  term  'entry  point'  has  evolved  as  representing 
either  the  label  'entry  point'  or  the  offset  associated  witii 
that  label  [11,  14 J .  Tnis  convention  will  be  continued  in 
this  thesis  and,  where  the  possibility  of  ambiguity  exist,  a 
comment  will  be  made  to  ensure  clarity. 
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procedure,      or     a   rrerrory    reference   to    the   virtual   address    of 
some   external   data. 

A.   THE  WAIKTHHOUGE 

When  the  translator  encounters  an  external  reference  in 
the  source  code  of  <Caller>,  it  will  enter  the  symbolic  name 
"Target !  Entry  _Mame"  in  the  symbolic  name  table  for  <^Caller>. 
(The  symbolic  name  table  of  <Caller>  contains  the  symbolic 
names  of  external  references  and  data  associated  with  each 
entry  point  found  in  <Caller>.  Additionally,  the  symbolic 
name  table  exists  at  run  time.)  The  object  code  produced  for 
the  external  reference  to  <Target ! Entry_Name>  (as  found  in 
<Caller>)  consist  cf  a  procedure  call  to  a  virtual  address 
in  <Caller>'s  linkage  table  .  (This  virtual  address  is 
constructed  at  run  time  using  a  base  register,  called  the 
linkage  pointer,  and  some  offset  into  Caller. link  generated 
by  the  translator.)  The  virtual  address  called  is  an  entry 
in  Caller. link  set  aside  for  <Target ! Entry_Name>  and  will  be 
referred  to  as  an  outgoing  link.  Tne  outgoing  link  has  teen 
initialized  to  invoke  the  linker  and  pass  to  the  linker  the 
offset  (in  Caller. sym)  of  the  symbolic  r.ame 
"Target iEntry_Name" .   The  linker  uses  this  offset  alone  with 


The  symbolic  name  table  of   an   object   will  be   called 

object. sym,   while  object. link  will   refer   to  an  object's 

linkage  table.   Thus   <^Caller>'s   symbolic   name  table  ani 

linkage    table    become    Caller. sym   and  Caller. 1  ink 
respectively. 
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the  virtual  address  of  tne  base  of  Caller,  sym  (wnich  is 
stored  in  Caller. link) ♦  to  access  the  symbolic  name  of  the 
external  reference.  Once  located,  the  linker  will  pass  the 
symbolic  name  "Target"  to  the  address  space  manager. 

Tne  address  space  manager  first  determines  if  an  entry 
for  <Target>  already  exist  in  the  process  reference  table. 
If  not,  the  address  space  manager  will  locate  the  object 
<Tar£>et>  and  have  it  assigned  a  segment  number  in  the 
address  space  of  tne  executing  process.  It  will  also  make  an 
entry  for  <Target>  in  the  process  reference  table  and  return 
to  the  linker  the  segment  number  of  <Target>.  (It  is  at  this 
point  that  <Target>  is  'known'  to  tne  executing  process.) 

The  linker  now  knows  the  segment  number  of  <Target>  and 
must  create  a  linkage  table  for  <?argetv>  (if  ore  has  not 
already  been  constructed  by  an  external  reference  to 
<Target>  within  anotner  subroutine).  A  template  accessable 
to  the  linker  nas  been  constructed  by  the  translator  for 
this  purpose  and  is  appended  (after  minor  computations)  to 
the  end  of  the  combined  linkage  table  fas  Targe t . link) . 
(The  building  of  a  linkage  table  for  <Target>  allows  it  to 
engage  in  dynamic  linking.)  Additionally,  the  starting 
address   of  Target. link  is  entered  in  a  data  structure  kno*n 


The  combined  linkage  table  contains  the  linage  tables 
of  each  object  in  a  process.  (Note  that  it  is  not  necessary 
to  utilize  a  combined  linkage  table  in  an  implem? □ ta t ion 
since  each  object's  linkage  table  could  be  allocated  its  own 
segment . ) 
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as  tne  Linkage  Address  Table,  making  it  available  for  future 
linking  evaluations.  (The  limeade  address  table  of  a  process 
can  be  considered  an  array  containing  the  base  address  of 
each  object's  linkage  table  and  is  subscripted  by  the 
object's  segment  number.) 

A  complete  virtual  address  for  ^Target i Entry_Name>  car 
be  constructed  by  searching  Target. sym  for  "?ntry_Name"  to 
discover  the  entry  point  (offset)  and  incoming-  link  offset 
associated  with  "Entry_Name" .  (An  incoming  link  is  a  section 
of  an  object's  linsas-e  table  set  aside  to  allow  the 
performance  of  housekeeping  functions  prior  to  invoking  the 
object . ) 

The  linker  will  now  alter  the  outgoing  link  (in 
Caller. link)  to  jump  to  the  incoming  link  (found  in 
Target . link) .  The  linker  tnen  constructs  the  incoming  link 
to  jump  to  the  virtual  address  of  <Target i Entry_Name>  after 
setting  the  linkage  pointer  to  point  to  Target. link.  (Tne 
linkage  pointer  is  a  global  pointer,  e.g.  hardware  register, 
which  always  points  to  the  currently  executing  subroutine's 
linkage  table.  Thus  before  execution  in  ^Target>  can 
commence,  the  linkage  pointer  must  be  set  to  point  to 
Target. link,  ""he  reason  for  this  will  be  discussed  later.) 
After  the  outgoing  and  incoming  links  ane  executed,  tne 
process  will  be  executing  in  <Tar)?et>. 

When   <Tar^et>   has   finisned   it   will  execute  a  return 
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instruction.  Recall  that  the  only  procedure  call  in  the 
linkage  sequence  was  <Caller^'s  call  to  the  outgoing  link 
(in  Caller. link)  ensuring  a  return  to  <Caller>  after  the 
completion  of  ^Tar^et>.  The  final  step  is  to  reset  the 
linkage  pointer  to  the  virtual  (base)  address  of 
Caller. link.  (This  is  done  ty  the  translated  external 
reference  in  <Caller>.) 

The  steps  followed  for  linking  external  data  would  be 
similar  except  data  is  not  executed.  Therefore,  the  outgoing 
link  need  not  "invoke"  the  data  (via  the  incoming  link)  but 
instead  must  allow  <Caller>  to  reference  the  data.  If 
indirect  addressing  is  available,  the  outgoing  link  can  be  a 
storage  location  for  the  virtual  address  of  the  external 
data  and  can  be  referenced  via  an  indirect  addressing 
instruction.  (Note  that  on  the  first  reference,  this 
indirect  addressing  instruction  must  be  able  to  invoke  tne 
linker  in  some  fashion.  In  Multics.  this  is  done  ty 
generating  a  fault  which  invokes  the  linger  as  the  fault 
handler.)  If  indirect  addressing  is  not  available  (or  cannot 
be  used  to  invoke  the  linker  on  first  reference  to  the 
data),  the  outgoing  link  can  contain  executable  instructions 
which  load  some  pointer  with  tne  virtual  address  of  the  data 
and  then  return  the  execution  point  to  "CCaller^. 
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B.   A  SYNOPSIS  01  TEE  WALKTHROUGH 

To  provide  the  reader  witn  an  abreviated  review  of  tne 
steps  to  snap  a  link,  tne  following  synopsis  is  provided. 
Additionally,  figure  1  is  annotated  with  the  number  of  each 
"step"  to  provide  added  clarity.  When  tne  executing 
procedure  (i.e.,  <Caller>)  encounters  a  translated  external 
refe-rence  to  <Tar/?et '  Entry_Name>  for  the  first  time,  the 
following  sequence  of  events  transpires: 


Step  1  -  The  execution  point  is  transferred  to  the 
outgoing  link  (in  Caller. link) . 

Step  2  -  The  linker  is  invoked  by  the  initialized 
outgoing  link.  The  linker  is  passed  the  offset  cf 
<Target ,  Entry __Name>'s  entry  in  Caller. sym  as  an 
argument . 

Step  3  -  The  linker  references  Caller. sym  and  extracts 
the  symbolic  name  "Target  j  En  try_Name"  and  the  offset  (in 
Caller. link)  of  the  (appropriate)  outgoing  link  for 
<Target ! Entry_Name>. 

Step  4  -  The  linker  invokes  the  address  space  manager 
witn  the  argument  "Target". 

Step  5  -  The  address  space  manager  enters  <Tar?"et>  in 
the  process  address  space  (if  necessarv)  and  returns  to 
the  linker  the  segment  number  of  <TTarget>. 

Step  6  -  The  linker  builds  a  linkage  table  for  <Target> 
(not  shown). 

Step  7  -  The  linker  searches  Target. sym  for  "Entry_Name" 

and  extracts  the  offset  of  the  incoming  link  (for 
Entry_Name^  in  Target. link,  and  the  ent  ry_poir.  t 
associated  with  Ent ry_Name . 

Step  8  -  The  linker  computes  the  virtual  address  in 
<Target>  associated  with  <Target ! En try_Nane>  and  the 
virtual  address  of  Entry_^ame's  Incoming  link. 
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Step  9  -  The  linker  establishes  the  link  by  entering  a 
jump  to  the  incoming  link  in  the  outgoing  link  (in 
Caller,  link) ;  and  "by  loading  the  incoming  link  (in 
Target .1  ink)  with  an  instruction  which  loads  the  linkage 
pointer  with  the  address  of  Target. link  and  a  jump  to 
the  entry_point  in  <Target>. 


Step  12  -  Tne  linker   invokes   <Target>   at 
entry_point . 


the 


Figures  2  and  3  are  included  to  show  the  execution 
sequence  of  a  snapped  link  for  procedures  and  data 
respectively.  It  is  noted  that  a  link  that  has  already  "been 
established  does  not  require  the  invocation  of  the  linker 
but  rather  directly  references  tne  external  object. 
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IV.   THE  SPECIFICS  0?  DYNAMIC  LINKING 

A.   JUNCTIONS  01  A  LINKER 

Dynamic  linking  centers  around   the  ability  to  alter 

n 

impure  code  (linkage  tables  '  )  during  run  time.  It  is  this 
feature  which  allows  invocation  of  the  linker  on  the  first 
reference  (to  an  object)  and  yet  permits  subsequent 
references  to  the  same  object  to  access  tnat  object  directly 
(i.e.,  without  invocation  of  the  linker).  Establishing,  or 
snapping  [11],  a  link  does  not  represent  all  the  functions 
desirable  in  a  linker.  Linkage  tables  must  be  constructed  on 
the  first  reference  (within  a  process)  to  an  object,  and 
system  limitations  may  subsequently  force  the  removal,  or 
unlinking,  of  an  object  from  a  process  address  space. 
1 .   Snapping  a  Link 

a.   Procedure  Links 

When  snapping  a  link  between  procedures,  the 
linker  will  initially  be  passed  the  offset  (in  Caller. sym) 
of  (the  entry  for)  the  symbolic  name  "Target  I Entry_Name" . 
The  linker  can  find  Caller. sym  via  a  pointer  stored  in 
Caller. link.  (Pecall  tnat  the  linkage  pointer  always 
indicates  the  executing  procedure's  linkage  table  ensuring 
the  linker  can  locate  Caller. link. )  New  the  linker  knows  the 


7 

It   should   be  noted   that   linkage   tables   avoid   the 

undesirable   effects  normally  associated  with  impure  ccd<=  by 

being  serially  reusable  and  a  per  process  entity  (i.e..   one 

linkage  table  per  process  for  each  object). 
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symbolic  name  of  the  object  to  be  linked,  but  it  rust 
determine  a  virtual  address  within  the  object  to  be 
referenced. 

In  order  to  make  <Target  1 5!ntry_Name> 
addressable,  the  linker  must  determine  tne  segment  number 
associated  with  <Target>,  and  the  entry_poir.t  associated 
with  Entry_Name.  To  determine  the  segment  number  of 
<Target>,  the  linker  will  invoke  the  address  suace  manager 
passing  the  symbolic  name  "Target"  as  an  argument.  The 
address  space  manager  will  enter  <Target>  in  the  process 
address  space  (if  it  is  not  already)  and  return  <Target>'s 
segment  number  to  the  linger  Obtaining  the  segment  number  is 
trivial  since  the  address  space  manager  will  return  this 
information  to  the  linker  when  passed  the  symbolic  name 
"Target". 

Finding  the  entry_point  associated  with 
Entry_Name  requires  access  to  Target. sym.  As  will  be 
discussed,  a  second  function  of  the  linker  is  to  construct  a 
linkage  table  for  <Target>  (if  one  does  not  already  exist  as 
a  result  of  some  previous  reference  to  <'Target>).  After 
Target. link  has  been  constructed,  to  find  Target. sym,  the 
segment  number  of  ^TargeO  is  first  used  to  access  (in  tne 
linkage  address  table)  the  virtual  address  of  Target. link. 
(Recall  that  the  linkage  address  table  is  an  array  of 
pointers  to  the  linkage  table  of  eacn  object   in   a   process 
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address  spacp. )  A  pointer  is  found  In  Target. link  to 
Target .sym . 

It  is  proposed  that,  in  an  environment   allowing 
multiple   entry   points   into  an  object,  eacn  distinct  entry 

name  into  an  object  be  stored  in  the  object's  symbolic  name 
table.  In  addition,  the  entry  point  (viz.,  the  offset  into 
the  object)  and  the  offset  (in  object .link)  of  the  incoming 
link  associated  with  each  entry  point  will  also  be  stored  in 
object. sym.  Thus,  by  searching  Target. sym  with  the  argument 
"Entry_Name" f  the  linker  can  compute  the  entry_point  and 
incoming*  link  address  necessary  to  snap  a  link  to 
<Target |Sn try_Name>. 

The  first  step  in  the  actual  snapping-  of  the 
link  is  to  alter  the  outgoing  link  (in  Caller. link)  from  a 
jump  to  the  linker  to  a  jump  to  the  incoming-  link  (in 
Target. link) .  The  address  jumped  to  is  fcrmed  by  combining 
the  seg-ment  number  of  Target. link  (which  is  found  in  tne 
linkage  address  table)  with  the  offset  (as  stored  in 
Target. sym)  of  the  incoming  link. 

The  second  step  is  the  building  of  the  incoming 
link.  The  incoming  link  consist  of  two  Instructions,  The 
first  loads  tne  linkage  pointer  (Lp)  with  the  virtual 
address  of  Target. link  ensuring  that  the  linkage  pointer 
always  points  to  the  currently  executing  procedure's  linkage 
table.  This  is  necessary  to  allow  a   procedure's   translated 
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code  (viz.,  object  code  segment)  to  reference  an  external 
object  while  remaining  pure.  A  reference  to  an  external 
object  is  achieved  via  the  outgoing  link;  the  virtual 
address  of  the  outgoing  link  is  computable  at  run  time  by 
adding  a  fixed  (at  translation  time)  offset  to  the  linkage 
pointer  and  allowing  the  linkage  pointer  to  vary  during 
execution  (see  figure  4).  Stated  another  way,  it  is  the 
linkage  pointer  which  allows  (pure)  translated  code  to  jump 
to  an  entity  (the  outgoing  link)  which  is  not  bound  to  a 
virtual  address  until  run  time. 

The  second  instruction  in  the  incoming  link  is  a 
jump  to  the  virtual  address  of  <Target ! Entry_Name>  fcf  the 
form  <seement_number J  entry_point>) .  Note  that  the  incoming 
link  may  already  exist  in  its  snapped  form  as  a  result  of 
some  previous  reference  to  <Target  i  £ntry_Namev .  To  identify 
this  condition,  the  linker  will  first  check  a  'snapped  link 
bit'  which  is  set  if  the  incoming  link  is  snapped.  A  snapped 
link  is  shown  in  figure  5. 

One  may  observe  that  the  out^oin,?  and  incoming 
links  could  be  merged  into  one  link  consisting  of  a  load 
linkage  pointer  instruction  followed  by  a  jump  to 
<Target |Entry_Name>.  This  change  eliminates  incoming  links 
but  effectively  requires  an  'incoming-type'  link  to  te 
constructed  in  each  outgoing  link  referencing  an  object. 
This    approacn    was   not   chosen   since   it   requires   the 
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SOURCE  CODE 


PFOCErURE  example; 

DECLARE  <Target>  PROCEDURE  E*TE*NAL; 

/*  code  */ 

BEGIN    /*  example  */ 

CALL  <Target !Entry_Name>» 

END;    /*  of  example  */ 


OBJECT    COTE 
/*   begin   example   */ 

CALL    (Lp  +    offset   of   <Tar6*et  |Entry_Name> 's    outgoirs    link) 

/*   end   example  */ 


TPANSIATED  EXTERNAL  REFERENCE 
FIGURE  4 
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link 

snapped 

bit 


Calle r. 1  ink 


Target .li  ck 


LINKAGE  TAEI2  ENTRIES  iOR   A  SNAFFEL  PROCEDURE  LINK 

FIGURE  5 
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construction  of  an  'incoming  link'  for  eacn  reference  to  a 
procedure  (vice  just  one  incoming-  link)  and  additionally 
results  in  multiple  load  linkage  pointer  instructions. 
(Note,   however,   that   in  either   of   these   link  formats, 

subsequent  references  to  <Target ! Entry_Name>  do  not  result 
in  invocation  of  the  linker.) 

"b.   Data  Links 

For  external  data,  the  steps  to  snap  a  link  are 
similar  except  the  linker  alters  the  outgoing  link  to  an 
instruction  which  loads  a  pointer  (preferably  a  register) 
with  the  virtual  address  of  the  external  data,  and  a   return 

Q 

instruction  .  (As  will  he  shown,  it  is  necessary  for  data 
segments  to  have  both  linkage  tables  and  symbolic  name 
tables.  This  permits  the  linker  to  use  essentially  one 
algorithm  to  dynamically  link  both  data  and  procedures.) 
Thus  any  subsea.uent  references  to  the  external  data 
(<Data |Entry_Name>)  initiated  by  <Caller>  would  result  in 
loading  a  pointer  with  the  virtual  address  of 
<Data |Entry_Name>  followed  by  a  return  to  'Caller>  and  would 
not  result  in  additional  linker  calls. 

As  with  procedures,  it  is  desirable  to  reference 
multiple,  symbolically  named  locations  (viz.,  entry   points) 


Q 

As  has  been  previously  discussed,  it  is  necessary  to  use 
this  form  of  outgoing  link  if  the  processor  hardware  cannot 
support  an  indirect  addressing  instruction  to  invoke  tne 
linker  (on  first  reference)  and  subsequently  access  the 
virtual  address  of  the  external  data. 
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in  a  data  structure.  This  implies  that  <Cata>  must  undergo  a 
translation  to  identify  entry  names  and  entry  points  and 
furthermore,  must  have  a  symbolic  name  table  in  which  this 
information  is  stored.  It  is  also  necessary,  given  tnis 
condition,  that  <Data>  have  a  simplified  linkage  table 
consisting  of  a  linkage  table  header.  (The  contents  of  a 
linkage  table  header  will  be  presented  later.) 

c.   Construction  of  a  list  of  Snapped  Links 

For  each  object  in  a  process  address  space,  it 
may  be  desirable  for  the  linker  to  construct  a  linked  list 
which  contains  a  pointer  to  each  snapped  outgoing  link 
referencing  that  object.  Tnis  linked  list  is  basically  used 
to  provide  a  record  of  references  to  an  object  tc  permit 
unlinking  an  object  from  an  address  space.  (Unlinking  will 
be  discussed  in  more  detail  later.)  A  pointer  to  the  start 
of  this  linked  list  would  be  stored  in  the  header  of  the 
object's  linkage  table  and  new  entries  to  the  linked  list 
would  be  entered  at  the  head  of  the  list  (when  snapping  an 
outgoing  link).  Tne  linked  list  could  easily  be  implemented 
by  storing  a  list  pointer  in  each  snapped  outgoing  lint. 
2.   Building  Linkage  Tables 

Before  <1ar^et>  can  commence  execution,  it  must  have 
a  linkage  table  in  wnich  snapped  links  can  be  stored.  This 
allows  <Tsr£et>  to  enpa^e  in  dynamic  linking  (if  it  is  a 
procedure).   There   pxist   two  circumstances  under  wnich  tee 
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linkage  table  rr:ust  be  "built.  The  first,  and  obvious, 
situation  is  when  an  external  object  is  dynamically  linked 
to  a  process.  The  second  is  when  a  program  is  initially 
started   executing   (viz.,   during  process  initialization). 

However  the  steps  involved  in  these  two  cases  do  not.  differ, 
allowing  the  same  module  of  the  linker   to   be  utilized   in 

"both  instances. 

To  build  a  linkage  table,  the  linker  will  access  a 
template  for  an  external  object  (or  program)  that  was 
constructed  during  translation.  The  template  is  an  exact 
duplicate  cf  object. link  with  the  exception  of  the  symbolic 
name  table  virtual  address.  The  linker  must  therefore  only 
add  the  segment  number  of  <Target>  to  the  symbolic  name 
table  offset  as  found  in  the  template  to  obtain  a  complete 
virtual  address  (for  Target. sym).  (This  approach  assumes 
Target. sym   is   a  part  of  the  translated  code  of  <"Target>.) 

The  remainder  of   the   template   is   then  appended   to   tne 

9 

combined   linkage   table    .   An  example   cf   an  initialized 

linkage  table  (and  thus  a  template)  is  given  in  figure  6. 

There  are  two  problems  related  to  the  implementation 
of  this  linker  function  wnich  require  discussion.  The   first 


It  is  not  necessary  for  an  implementation  to  include  the 
combined  linkage  table  since  individual  linkage  tables  ^an 
be  assigned  unique  segment  numbers.  In  fact,  in  a 
multidomain  environment  [6] ,  it  is  desired  to  assign  linkage 
tables  to  separate  segments  since  this  permits  the  dynamic 
linker  to  be  domain  independent  (in  accordance  v*itr  the 
design  criteria  of  Table  1). 


38 


Linkage 

Table  Body- 


linkage  table  size 

symbolic  name  table 
virtual  address 

linked  list  pointer 


allocated  memory  for  an 
incoming  link 

PUSH  sym.  name  tbl  offset 

JUMP 'LINKER 


PUSE  sym.  name  tbl  offset 

"jump'linker 


remaining  entries  of  body 


header 


incoming  link  #1 


outgoing  link  #2 


outgoing  link  #3 


INITIALIZED  LINKAGE  TASIE 
FIGURE  5 
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question  involves  where  the  template  is  located  in  a  process 
address  space.  On?  does  not,  in  general,  want  the  template 
to  be  a  part  of  the  object  code  since  this  will  result  in  an 
entity  (the  template^  which  is  used  only  once  becoming1  an 
extraneous  part  of  a  process.  (Note  that  system  limitations 
may  force  this  shortcoming  on  an  implementation . )  A  solution 
in  a  non-segmented  system  is  to  make  the  template  a  separate 
file.  (One  may  not  wish  to  do  this  in  a  segmented  system  if 
the  number  of  segments  represents  a  limited  asset  and  a  file 
corresponds  to  a  segment  since  this  would  require  assigning 
the  template  its  own  segment  number.)  However,  in  a  demand 
paging  environment,  the  template  can  be  a  part  of  the  object 
code  since  it  will  only  reside  in  memory  when  required  and 
will  then  be  'pased'  out.  Because  it  will  never  again  be 
referenced,  the  template  will  never  again  be  loaded  into 
memory. 


ko 
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This  leads  to  the  second  protlem  of  ensuring  tne 
linker  can  find  tne  template  when  it  is  a  ^art  of  tne  object 
code.  There  are  several  solutions  to  this,  tne  most  simple 
of  which  is  to  place  a  pointer  to  the  template  at  some  in  own 

location  in  the  object  code.  Another  solution  would  entail 
making  the  template  a  separate  file.  Thus  when  building  a 
linkage  table,  the  template  is  Drought  into  a  process 
address  space,  copied  into  tne  combined  'linkage  table,  and 
then  deleted  from  tne  process  address  space. 
3.   Unsnapping  Objects 

It  may  he  necessary  to  remove  an  object  from  the 
address  space  of  a  program.  This  situation  may  occur,  for 
example,  when  using  the  ZSe5£0  processor  [12]  with  one  memory 
management  unit  (MMU).  Since  this  hardware  configuration 
allows  a  maximum  of  64  segments  (some  of  which  will  be 
allocated  to  the  operating  system),  it  is  entirely  possible 
that  a  process  may  require  in  excess  of  the  maximum  number 
of  available  segments.  It  is  desirable  then  to  be  able  to 
remove  an  object  from  the  process  address  space  and  unsnap 
all  outgoing  links  referring  to  that  object. 

The  unsnapping  of  an  outgoing  link  is  a  simple 
procedure.  The  snapped  outgoing  link  is  merely  replacec  by 
an  entry  equivalent  to  tne  original,  unsr.apped  outgoing 
link.  More  specifically,  tnis  unsnapped  link  consist  of  code 
to   pass   the   linker   the   offset   of  the  external  object's 
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symbolic  name  in  object. sym  followed  by  the  invocation  of 
the  linker.  (For  simplicity,  it  will  be  assumed  that  the 
linker  is  invoked  via  a  jump  instruction.)  This  implies  that 
a  portion  of  each  snapped  link  must  be  set  asic"e  to  store 
the  offset  of  the  symbolic  name  for  use  during 
unlinking 

The  first  step  in  the  unlinking  process  occurs  when 
the  address  space  manager,  after  being  requested  by  the 
linker  to  add  an  object  to  a  process  address  space,  returns 
a  message  to  tne  linker  indicating  no  segment  numbers  are 
available  (if  this  is  the  case).  The  linker  would  then  cause 
a  segment  to  be  deallocated.        v 

If  desired,  the  object's  linkage  table 
( ob ject .link) ,  can  be  deleted  from  the  combined  linkage 
table  by  performing  a  compaction  on  the  combined  linkage 
table.  (Note  that  compaction  is  not  necessary  since,  aside 
from  resulting  in  unused  memory  in  the  combined  linkage 
table,  if  the  deleted  segment  is  reentered  in  the  process 
address  space,  a  new  linkage  table  will  be  built  and 
appended   to  the  combined  linkage  table.)  If  a  compaction  is 


Note  that  all  information  necessary  tc  reset  the  link 
(thus  deleting  the  requirement  to  store  tne  offset  in  tne 
linkage  table)  is  available  in  tne  combined  linkage  table, 
the  subroutine  offset  table  and  the  template.  However,  the 
steps  necessary  to  extract  this  data  are  rather  involved  and 
the" alternative  of  savins  the  offset  within  a  snapped  link 
is  suggested  unless  infrequent  unlinking  evolutions  5 ne 
expected . 


done,  the  deleted  linkage  table  contains  threads  ir.  the 
linked  list  of  other  segments,  which  must  te  removed  without 
destroying  the  linked  list  they  were  a  part  of.  Ore  solution 
to   this  problem  is  to  implement  a  doubly  linked  or  circular 

linked  list  (by  having  the  last  entry  of  the  list  point  tc 
the  linkage  address  table  instead  of  being  set  to  nil).  Now, 
prior  to  removing  object. link,  the  linker  could  find  and 
adjust  each  thread  (of  a  linked  list)  with  a  node  i'n 
object. link  ensuring  the  integrity  of  other  segments'  linked 

list  . 

Compaction  presents  two  other  pro'blerrs .  First,  when 
object. link  is  removed,  other  subroutines'  linkage  tables 
may  be  relocated  within  the  combined  linkage  table  thus 
receiving  new  virtual  addresses.  This  requires  that  the 
linkage  address  table  values  for  those  linkage  tables  alone1 
with  linked  list  threads  pointing  in tc  them  to  be  adjusted 
accordingly.  The  correction  must  be  dene  prior  to  actually 
compacting  (because  linked  list  threads  in  the  deleted 
linka?e  table  will  be  lest  during  comoaction ^  and  requires 
tnat  addresses  in  the  combined  linkage  table  'i.e., 
subroutine  offset  table,  linked  list,  and  snapped  link 
addresses)  be  corrected  by  the  size  of  the  removed  linkage 
table.  A  secona  problem  relates  to  snapped  outgoing  links 
which  jump  to  incoming  linrcs  in  relocated  linkage.  These 
must   also  be  a'djusted  by  the  size  of  object. link.  Note  that 
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a  subroutine's  linked  list  identifies  each  outgoing  link 
that    jumps    into   its   linkage   table.   Therefore,   every 

procedure  segment  whose  linkage  address  table  value  requires 
correcting  must  have  each  entry  in  its  linked  list  updated. 

When  unsnapping,  the  linked  list  (constructed  fcy  the 
linker)  is  traversed  and  each  entry  in  the  list  is 
reinitialized.  Note  that  unlinking  affects  many  subroutine 
linkage  tables  yet  the  linkage  pointer  still  points  to 
object. link  for  the  subroutine  which  originally  invoked  the 
linker.  This  implies  that  linked  list  pointers  must  either 
be  complete  virtual  addresses  or  relative  to  the  start  of 
the  combined  linkage  table  (i.e.,  they  cannot  be  relative  to 
the  linkage  pointer.) 

An  alternative  to  a  linked  list  implementation  is  to 
have  the  linker  search  the  combined  linkage  table  for  all 
snapped  outgoing  links  referencing  the  deleted  segment  and 
reset  each  one  found.  (This  is  a  less  general  solution  since 
it  requires  the  linker  to  know  the  format  of  all  possible 
linkage  table  entries  in  order  to  identify  those  which  must 
be  reset.)  Once  all  linkage  table  entries  have  teen 
reinitialized,  the  object's  linkage  address  table  entry  is 
set  to  nil,  and  the  object  and  its  linkage  table  (if 
desired)  are  removed  from  tne  process  address  space. 
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B.   OPERATING  SYSTEM  SUPFCRT 

1 .   Tne  Address  Space  Manager 

As  has  been  noted,  before  a  link  to  an  object  can  be 
snapped,   the   object   must   first  be  entered  in  the  address 

space  of  a  process.  A  request  to  enter  an  object  (i.e.,  make 
it  known)  is  forwarded  from  the  linker  to  the  address  space 
manager.  The  address  space  manager  will  be  passed  the 
symbolic  name  of  the  object  that  is  to  be  made  accessable 
and  will  first  search  each  entry  in  the  process  reference 
table  to  determine  if  an  entry  already  exist  for  the  object. 
If  so,  it  will  return  to  tne  linker  tne  segment  number  of 
the  object. 

If  the  object  is  not  accessable,  the  address  space 
manager  must  first  call  on  File  Management  to  locate  the 
object.  After  the  object  is  located.  Memory  Management  is 
invoked  to  assign  a  segment  number  to  tne  object  .  If 
Memory  Management  were  to  indicate  that  it  had  no  segment 
numbers  left,  to  assign,  th°  address  space  manager  would 
return  to  the  linker  a  message  to  this  effect. 


~  It  is  realized  that  this  represents  a  very  va^-ue 
description  of  how  an  object  is  located  and  assigned  a 
segment  number.  However,  since  the  exact  steps  involved  are 
highly  dependent  on  the  operating  environment  and  are 
fundamental  to  most  multiprogramming  systems,  it  is  felt 
that  adequate  information  exist  elsewhere  to  allow 
implementation  of  these  functions  without  discussing  them  In 
this  thesis.  Note  that  the  file  system  in  use  may  be 
extremely  sophisticated  as  in  Multics  [11],  or  represent  a 
simple  one-to-one  mapping  of  symbolic  names  to  corresponding 
files. 


^5 


2.   The  Process  Peference  Table 

The  process  reference  table  contains  an  entry  for 
each  object  in  the  address  space  of  a  process.  The  format 
for  an  entry  (figure  7)  includes  the  symbolic  name  of  the 
object  alonp*  with  the  segment  number  of  the  object.  A  third 
item  which  may  be  found  in  the  process  reference  table  is  a 
removal  status  reflecting  the  priority  of  an  object  for 
removal  when  unlinking. 

Note  that  unlike  a  symbolic  name  table  entry,  the 
symbolic  name  found  in  the  process  reference  table  does  not 
include  entry  names.  For  example,  a  process  may  contain 
external  references  to  <Tarfeet ! £ntry_Name_l>  and 
<Tar^et ! Entry_Name_2> ,  but  the  process  reference  table  would 
only  contain  one  entry  for  <Target>. 


!  symbolic  :  segment  :  removal 
!    name    :  number   :  priority 


Figure  7  -  Process  Reference  Table  Entry 


3.   Object  Deletion  from  a  Process  Address  Fpace 

In  conjunction  with  tne  linger,  a  module  of  the 
operating  system  must  exist  to  delete  an  object  from  the 
address  space  of  a  process.  When  invoked  by  the  linker,  this 
module  would  use  some  policy,  such  as  least  recently  used  or 
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first-iii,  first-out,  to  select  on  object  for  removal.  The 
module  would  notify  Memory  Management  that  the  object's 
segment  number  is  no  longer  in  use  and  reset  the  object's 
entry  in  the  process  reference   tatle   to   nil.   The   module 

would  then  inform  the  linker  of  the  segment  number  of  the 
deleted  object.  The  linker  can  now  unsnap  links  to  the 
object . 

It  is  useful  to  point  out  policy  considerations  for 
selecting  an  object  for  removal.  To  begin,  note  that  each 
time  a  link  is  snapped  to  an  object,  the  address  space 
manager  is  called  to  look  up  the  segment  number  of  the 
referenced  object.  It  may,  therefore,  te  advantageous  to 
keep  track  of  the  number  of  links  to  an  object  to  avoid 
removal  of  a  segment  which  is  referenced  many  tines.  (One 
should  not,  however,  strictly  delete  the  object  referenced 
the  least  number  of  times  since  this  may  well  be  the  last 
object  entered  in  the  address  space  and,  applying  the 
principal  of  locality,  be  subject  to  further  use  in  the  rear 
future. ) 

Another  important  item  to  be  considered  before 
selecting  a  subroutine  for  removal  is  whether  it  will 
eventually  be  returned  to  by  the  currently  executing 
procedure  (i.e.,  it  has  a  current  activation  record^.  As  an 
example,  say  procedure  A  called  procedure  E  which  called 
procedure  C.  But  before   C   could   be   linked   an   unlinking 
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evolution  was  required.  Certainly  one  would  rot  want  to 
remove  A  or  B  to  make  virtual  memory  available  for  C  since 
these  two  procedures  would  be  returned  to  when  C  completed 
executing  and  the  linking  process  has  only  been  defined 
during  a  procedure  call.  Thus,  if  A  or  B  were  unlinked,  C 
would  return  to  a  non-existant  module  which  it  could  not 
link  to  or  access  (since  A  or  E  would  no  longer  he  in  the 
process  address  space.) 

If  the  information  necessary  to  determine  whether  a 
procedure  has  a  current  activation  record  is  not  readily 
available,  there  is  an  easily  implementable  mechanism  for 
determining  this.  A  counter  can  he  assigned  to  each 
procedure  (in  a  process  address  spaced  that  would  he 
incremented  or  decremented  as  the  procedure  is  invoked  or 
completes  execution.  Thus,  a  procedure  whose  counter  i?  zero 
has  no  current  activation  records  and  is  available  for 
removal.  The  counter  could  be  updated  by  code  in  the  snapped 
link  and  could  be  located  in  a  procedure's  linkagp  table  or 
linkage  address  table  entry.  Tnis  implies  that  the  linker 
must  be  involved  in  the  selection  of  an  object  for  removal. 
4.   Frocess  Initialization 

Process  initialization  involves  those  functions 
which  must  be  carried  out  fcy  the  operating  system  prior  to 
commencement  of  program  execution.  A  brief  review  of  these 
functions  is  offered  at   this   time  with   a  more   detailed 
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discussion  available  in  work  by  Janson  [7,  8j . 

Before  a  process  can  commence  execution  of  a 
program,  the  program's  linkage  table  (program .  lir.k )  and 
linkage  address   table   must   be  allocated  a  section  of  the 

process  address  space  and  both  tables  must  be  initialized 
(or  built  from  a  template  in  the  case  of  program  .link ) . 
Additionally  the  linkage  pointer  must  be  set  to  point  to 
program. link.  The  operating  system  must  initialize  the 
process  reference  table  with  the  applicable  data  for  the 
program  to  be  executed.  Once  this  is  accomplished,  '-alls  by 
<program>  can  be  dynamically  linked. 

C.   TRANSLATOR  SUPPORT 

The  process  cf  dynamic  linking  is  only  practical  if  the 
translator,  whether  a  compiler  or  assembler,  has  been 
designed  to  support  dynamic  linking.  In  a  (translator) 
supported  system,  the  translator  must  be  able  to  identify 
external  references,  build  the  symbolic  name  table  and 
linkage  table  template,  and  identify  entry  points  and  entry 
names.  A  translator  will  be  assumed  to  produce  relocatable 
object  code  allowing  dynamic  relocation  of  object  code 
segments — either  by  relocation  hardware  or  software. 

Together,  the  translator  and  the  linker  must  meet  two 
requirements.  First,  the  object  code  must  remain  pure  (?urin§ 
the  linking  process  to  allow  use  cf  shared  procedure 
segments  in  a  multiprogramming  environment  (i.e.,   the   pure 

^9 


object  code  criterion  of  Table  1).  In  addition,  trie  code 
produced  by  the  translator  along  with  trie  steps  followed  in 
the  linking  process  must  not  limit  features  of  the  source 
language  (i.e.,  tne  syntactic  compatability  criterion). 

1 .  External    References 

A  translator  must  be  able  to  identify  external 
references  and  convert  them  into  object  code  which  will 
result  in  a  call  to  tne  outgoing  link  (figure  4).  The  call 
produced  by  the  translator  is  to  an  address  which  can  te 
expressed  as  the  value  of  the  linkage  pointer  plus  some 
offset.  Since  the  translator  constructs  the  linkage  table 
template,  it  knows  the  relative  offset  for  a  symbolic  name's 
outgoing?  link  in  the  linkage  table.  As  nas  been  noted, 
because  the  linkage  pointer  identifies  the  beginning  of  the 
executing  procedure's  linkage  table,  the  object  code  for  an 
external  reference  can  be  designed  to  call  the  outgoing  link 
desired.  (The  use  of  the  linkage  pointer  ensures  the  purity 
of  a  procedure's  translated  code.) 

2.  Symbolic  Name  Tables  and  Templates 

The  translator  builds  both  the  symbolic  name  table 
and  the  linkage  tatle  template.  This  should  not  present  any 
major  problem  for  the  translator  since  all  information 
required  to  construct  these  two  items  is,  in  general,  either 
easily  computable  or  found  in  the  translator's  symbol  tab!-. 
Because   the  translator  builds  both,  it  is  not  necessary  for 
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entries  in  either  to  be  of  uniform  size.  The  translator,  fcr 
example,  knows  the  offset  (i.e.,  starting  location)  of  a 
symbolic  name  table  entry.  Tnerefore,  when  the  translator 
constructs  the  linkage  table  template,   each  outgoing  link 

can  be'  initialized  to  pass  this  offset  to  the  linker  (on 
first  reference  of  an  object.) 

Notice  that  a  one-tc-one  correspondence  exist 
between  entries  in  the  linkage  table  body  and  the  symbolic 
name  table.  Thus,  if  the  symbolic  name  table  is  constructed 
first,  the  construction  of  the  template  becomes  trivial. 
After  the  header  of  the  template  is  built,  the  symbolic  name 
table  is  scanned  and  an  outgoing  or  incoming  link  is 
initialized  within  the  template  (depending  on  the  type  of 
symbolic  name  encountered).  After  each  template  entry  is 
constructed,  the  offset  of  the  link  from  the  start  of  the 
template  can  be  stored  into  its  respective  entry  in 
object .sym. 

3.   Entry _Names  and  Entry_Points 

The  translator  should  be  able  to  recognize  both 
entry  names  and  tneir  associated  entry  fcirts  anJ  make 
appropriate  linkage  table  and  symbolic  name  table  entries 
accordingly.  The  inclusion  of  entry  points  in  the 
implementation  of  a  dynamic  linker  is  hip^ly  desirable, 
particularly  in  a  system  with  a  limited  virtual  memory  size. 
In  this  environment  the  number  of  unlinking  evolutions  nay 
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be   significantly   reduced   by  using  entry  points  to  combine 

snail  data  or  procedure  objects   into   larger   ones   without 

12 

losing  the  smaller  object's  addressability 
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This  process  is  known  as  binding  in  Multics  [11] 
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L.   DYNAMIC  LINKING  TA312S 

The  following  is  a  discussion  of  the  various  tables 
associated  witn  a  dynamic  linger.  The  formats  presented  do 
not  represent  the  only  structures  possible?  however,  they 
contain  all  information  necessary  for  dynamic  linlcinf. 

1.   The  Symbolic  Name  Table 

An  entry  in  the  symbolic  name  table  (figure  8)  in 
addition  to  the  symbolic  name  includes  two  ether  items.  The 
first  is  a  descriptor  consisting  of  a  type  bit  to  identify 
the  object  as  procedure  or  data;  an  identity  bit  to  classify 
the  symbolic  name  as  an  external  reference  verses  entry 
name?  and  a  size  field  to  pass  to  the  linger  the  number  cf 
characters  in  the  symbolic  name. 


descriptor  j  symbolic  j  lin^a^e  table   relative  I 


name 


offset 


offset 


(entry  points  only) 


,  Descriptor: 


data  or 
|  procedure  ! 


entry  name  j  lengtn  of    tne 
indicator   !  symbolic  name 


Figure  6  -  Symbolic  Kame  Table  Entry. 


53 


A   second   iter   to   be   included  is  the  offset  of  a 
symbolic  name's  entry  in  the  subroutine's  linkage  table.  Jot 

external  references,  the  inclusion  of  the  offset  in  a 
symbolic  name  table  entry  is  not  necessary;  however,  its 
inclusion  does  remove  the  requirement  for  the  linker  to  save 
this  information  when  it  (the  linker)  is  invoked  by  an 
outgoing  link.  However,  for  an  access  'entry  point)  into  an 
object,  the  offset  (of  the  incoming  link)  must  be  included 
in  the  symbolic  name  table  to  ensure  the  linker  knows  where, 
within  object. link,  to  construct  the  incoming  lirk.  Tne 
third  item  found  in  the  symbolic  name  table  is  the  entry 
point  (offset)  associated  with  eacn  entry  name  declared 
within  an  object.  (The  entry  point  is  used  to  construct  a 
virtual  address  of  the  form  <segment_number \ entry_pcir. t>. 
This  virtual  address  is  used  in  the  incoming  link  to  invoke 
the  called  external  procedure.) 

It   may   be  desirable  to  separate  the  symbolic  name 

table  into  two  sections  consisting  of  external  references 
and  entry  points.  Assuming  the  entry  points  follow  the 
external  references,  a  pointer  to  the  beginning  of  the  °ritry 
points  should  be  stored  at  the  beginning  of  the  tatle  to 
allow  the  dynamic  lirker  to  jump  directly  to  tne  entry  point 
section  when  required.  This  feature  would  permit  faster 
access  for  botn  since  each  would  b°  stored  in  a  snaller  data 
structure.  If  this  table  organization  is  used  it   would   not 
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te  necessary  to  include  an  identity  bit  in  the  descriptor  of 
an  entry.  (Note  that  the  symbolic  name  table  is  sear~h<=d  for 
entry  points  only,  since  external  references  are  accesses 
directly  via  the  outgoing  link.) 

It  is  natural  to  ask  where  the  symbolic  name  table 
of  an  object  is  located  within  a  process.  It  is  suggested 
that  for  procedures,  tne  symbolic  name  table  be  appended  to 
the  end  of  a  procedure's  object  code.  This  will  require  only 
one  copy  of  the  symbolic  name  table  (which  represents  a  pure 
data  structure)  in  a  shared,  multiprogramming  environment. 
However,  for  external  data,  the  symbolic  name  table  cannot 
be  located  at  the  end  of  the  data  since  it  will  limit  the 
ability  of  the  data  structure  to  grow  dynamically.  A  better 
solution  would  be  to  merge  the  data.sym  with  data. link  and 
store  the  two  in  the  combined  linkage  table.  This  format 
allows  the  data  to  be  based  at  offset  zero  and  grow 
dynamically.  (The  general  form  of  a  data  symbolic 
name/linkage  table  is  given  in  figure  9.) 
2.   The  linkage  Table 

a.   The  Initialized  Linkage  Table 

The  initialized  linkage  table  is  shown  in  figure 
6.  The  header  of  the  linkage  table  contains  tnree  items.  The 
first  is  the  size  of  the  linkage  table.  This  item  tells  the 
linker  the   size   of  the  template   wnen  building  an  object's 
linkage  table   and  also   is   used   by   the  linker  to  adjust 
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Linkap-e 
mable 


Symbolic 
Name 
^able 


linkage  table/symbolic 

name  table  size 

linked  list  pointer 

des-     Entry_    Entry_ 

criptor1,   Name_l  i  Point_l 

des-     2ntry_  |   Entry_ 

criptorj   Name_2  j  Foint_2 


remainder  of 
symbolic  name  tatle 


DATA  SEGMENT  SYMEOLIC  NAME  TABLE 
AND  LINKAGE  TABLE 

FIGURE  9 
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linkage  table  addresses  wnen  removing  a  linkage  table  (dur- 
ing unlinking).  (F.ecall  tnat  linked  list  threads,  linkage 
address  table  entries,  and  jumps  within  the  linkage  table 
must  be  adjusted  by  the  size  of  a  removed  linkage  table  dur- 
ing compaction  of  the  combined  linkage  table.)  The  second 
and  third  items  found  in  the  header  consist  of  the  virtual 
address  of  the  symbolic  name  table  and  a  pointer  to  the  head 
(i.e.,  a  snapped  outgoing  link  to  the  object)  of  the  linked 
list  used  in  unlinking. 

Each  outgoing  link  in  the  body  of  the  linkage 
table  template  is  initialized  to  two  instructions.  The  finst 
instruction  passes  the  entry's  offset  in  the  symbolic  name 
table  to  the  linker  (as  an  argument).  The  second  is  an 
instruction  which  results  in  the  invocation  of  the  linker, 
logically,  the  two  instructions  found  in  the  initialized 
outgoing  link  equate  to: 


CALL  Linker  ( symbolic_name_table_of f se t ) 

The  designer  can  chose  frorr  three  basic 
mechanisms  that  may  be  used  to  invoke  the  linker.  First,  if 
the  translator  knows  the  virtual  address  of  the  linker  (such 
as  a  fixed  or  reserved  segment  number),  then  the  outgoing 
links  in  a  template  can  be  tailored  to  invoke  the  linker 
directly  (e.g.,  JUMP  virtual  address  of  <Linker>).  The 
second  method  is  to  invoke  the  linker  by  a  hardware  fault 
which  will   result   in  the  linker  being  called  as  the  fault 
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handler.  The  translator  would  therefore,  initialize  each 
outgoing  link  to  push  the  offset  of  the  symbolic  name  on  the 
machine  stack  and  then  induce  a  hardware  fault.  The  third 
mechanism  is  for  the  linker  to  enter  its  own  virtual  address 
in  each  outgoing  link  as  it  builds  a  procedure's  linkage 
table.  (This  represents  the  least  desirable  technique  since 
it  requires  the  linker  to  know  the  format  of  the  body  of  a 
template  and  furthermore  is  much  slower  since  the  template 
must  be  scanned  as  the  linkage  table  is  built.) 
b.   Format  of  Snapped  Links 

A  format  for  snapped  outgoing  links  to  external 
data  and  procedures  are  shown  in  figure  10.  The  snapped  out- 
going link  for  a  procedure  consist  of  a  jump  to  the  incoming 
link  in  the  called  procedure's  link  for  an  external  proce- 
dure's linkage  table.  The  snapped  incoming  link  leads  the 
linkage  pointer  with  the  virtual  address  of  the  called 
procedure's  linkage  tahle  (viz.,  Target .link) ,  and  then 
jumps  to  the  called  procedure  (as  defined  by  some  entry 
point).  For  external  data,  the  snapped  out^oin^  link  consist 
of  an  instruction  which  loads  a  register  with  the  virtual 
address  of  the  data  followed  by  a  return  instruction. 
(Recall  that  this  technique  is  used  when  tne  available  hard- 
ware does  not  support  an  indirect  addressing  approach.^ 

^he  two  items  common  to  both  entries  (as  sr.owr. 
in  figure  12),  'offset'  and  'linked  list  pointer',  represent 
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Lata 

Entry 


LOAD  ptr,  address  of  data 


RETURN 


offset  {linked  list  pointer 


Procedure 
Entry 


'UN?  to  virtual  address 


offset  i linked  list  pointer 


DATA  AND  PPOCEDUPE  SNAPPED  OUTGOING  LINKS 

FIGURE  1£ 
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information  to  be  used  during  unlinking.  The  offset  (of  the 
symbolic  name  table  entry  corresponding  to  the  outgoing 
link)  is  used  when  resetting  the  entry  to  its  initialized 
form  while  the  linked  list  pointer  allows  the  unlinker  to 
find  each  entry  in  the  combined  linkage  table  which 
references  the  object  being  removed. 
3.   The  linkage  Address  Table 

^o  facilitate  each  access  to  a  subroutine's  linkage 
table  within  the  combined  linkage  table,  the  linkage  address 
table  is  used.  Entries  are  subscripted  by  segment  number  and 
contain  the  offset  of  an  object's  linkage  table  within  the 
combined  linkage  table.  (Note  that  if  linkage  tables  were 
allocated  individual  segments,  vice  a  portion  of  the 
combined  linkage  table,  the  linkage  address  table  would 
contain  the  virtual  address  of  an  object's  linkage  table.) 

The  problem  arises  as  to  where  in  a  process  address 
space  the  linkage  address  table  should  be  located.  Cne  would 
like  to  avoid  allocating  the  linkage  address  table  its  own 
segment  and  pointer  register  since  these  resources  within  a 
microprocessor  are  usually  limited.  Assuming  the  linkage 
address  table  is  initialized  at  process  creation  and  is  a 
fixed  length,  a  possible  solution  is  to  place  it  at  the  head 
of  the  combined  linkage  table.  If  this  approach  is  used,  the 
table's  base  address  would  be  the  segment  number  of  the 
linkage  table  (which  is  stored  in  the  linkage  pointer)   with 
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an  offset  of  zero. 

F.   IMPLEMENTATION  OF  ENT?.Y_NAMES  ANT  ENTRY_?CI NTS 

To  avoid  confusion,  some  of  the  fine  points  related  to 
the  implementation  of  entry  names  and  entry  points  will  te 
discussed  at  this  time.  ' 

First,  if  an  object  has  multiple  entry  points  declared 
within  it,  each  entry  point  must  have  a  unique  entry  in 
object. sym  and  a  unique  incoming  link  in  object. link.  This 
is  logical  since  each  entry  point  defines  a  distinct 
location  in  an  object.  Secondly,  if  a  procedure  contains 
external  references  to  several  entry  points  within  the  same 
object,  each  unique  reference  must  have  its  owr  entry  within 
the  procedure's  symbolic  name  table  and  its  own  outgoing" 
link.  (For  example,  ^Target ' Entry_Name_l>  and 
<Tar,eet !  Entry_Name_2>  represent  distinct  references.) 

Notice  that  the  start  of  an  object  represents  an 
(frequently  implied)  entry  point  which  must  be  included  in 
the  object's  symbolic  name  table  and  have  an  incoming  link. 
However,  one  would  like  not  to  explicitly  include  such  an 
'entry  point'  (e.£.  <Target ! Target> )  in  an  external 
reference.  Therefore,  it  is  su^ested  that  an  implementation 
default  to  this  implied  entry  point  in  the  absence  of  an 
entry  name. 
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V.   LINKING  WITHOUT  TRANSLATOR  SUPPORT 

In  all  probability,  the  initial  implementation  of  a 
dynamic  linker  will  not  enjoy  the  translator  support  which 
has  previously  been  assured  to  exist.  Yet,  within  reasonable 
limitations,  one  would  like  to  be  atle  to  utilizing  the 
features  of  dynamic  linking  in  an  unsupported  J 
environment.  Furthermore,  it  is  desirable  to  be  able  to  use 
one  dynamic  li  nicer  for  both  supported  and  unsupported 
procedures,   to   be   able   to   execute   both   supported   and 

unsupported  modules  within  a  process,  and  to  be  able  to  rail 
an  external  procedure  from  a  supported  module  without  having 
to  specifically  declare  the  procedure  to  be  supported  or 
unsupported.  (This  implies  the  linker  must  be  abl<=>  to 
differentiate  supported  procedures  from  unsupported  ones.) 
An  implementation  is  proposed  which  achieves  these  goal. 

A.   THE  INTERFACE  tfOHJLES 

In  an  unsupported  subroutine,  the  linker  should  be 
invoked  via  a  data  or  procedure  interface  module.  Two 
separate  modules  are  sup-prested  since,  besides  the  fact  that 
their  functions  differ,  the  data  interface  module  must 
return  the  virtual  address  of  the  external  data  to  the  point 


*  For  the  purposes  of  this  thesis,  'supported'  will  be 
used  when  referring  to  an  environment  in  which  the 
translator  supports  dynamic  linking  while  'unsupported'  will 

be  used  to  reference  environments  which  lack  this  feature. 


62 


of  call  while  the  procedure  interface  module  merely  executes 

Ik 

the  snapped  link   .    Conceptually,   an   interface   module 

carries   out   those   functions  which,  in  a  supported  system, 
require  some  translator   support.   These   functions   include 
building   the   symbolic   name   table  and  the  linkage  table, 
invoking  the  linker,  and  executing  a  snapped  link. 
1 .   Linking  of  Procedures 

To  "best  describe  the  functions  of  the  procedure 
interface  module,  the  steps  to  dynamically  link  the 
unsupported  procedure  <Tar,?et>  to  the  unsupported  procedure 
<Caller>  will  be  traced  (figure  11).  It  will  be  assumed  that 
the  procedure  interface  module  is  called  as  follows: 

CALL  LINKsPROC(Target,  parameter_l,  parameter_2,  .  .  .  ) 

The  first  function  that  <I I. MK$ PP. CO  would  perform 
would  be  to  save  the  value  of  the  interface  linkage  pointer 
on  a  software  stack.  Because  a  translator  which  does  not 
support  dynamic  linking  would  not  know  that  the  linkage 
pointer  register  is  not  available  for  general  use,  in  all 
probability  object  code  produced  would  utilize  the  linkage 
pointer  register  requiring  an  interface  linkage  pointer  be 
established  and  saved  in  software.  (In   a   supported   system 


14 

This   requires   that   two   interface   modules  fone  for 

procedures  and  one  for  data)  be  implemented  due  to  the  fact 
that  most  higher  level  languages  ^.ave  a  different  syntax  for 
procedures  which  return  arguments  to  the  point  of  ^all 
(verses  those  which  do  not). 
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saving  the  linkage  pointer  register  is  accomplished  by  the 
translated  code. )  This  implies  that  there  are  two  linkage 
pointers  (viz.,  a  hardware  linkage  pointer  and  an  interface 
linkage  pointer),  and  both  must  be  initialized  to  point  to 
the  "beginning  of  the  linkage  table  for  <program>  at  process 
initialization.  It  should  be  noted  that  the  last  instruction 
of  <LINKsPROC>  must  reset  the  interface  linkage  pointer  by 
poping  the  saved  value  off  a  software  stack  prior  to 
returning  to  <Caller>. 

<LINK$?R0C>  will  then  check  to  see  if  an  entry  for 
<Target>  exist  in  Caller. sym.  If  not,  <LI.NEsFROC>  will  enter 
<Target>  in  Caller. sym  along  with  the  offset  of  tne  outgoing 
link  for  <?arget>  in  Caller. link.  <LINX$PRCC>  is  able  to 
enter  this  offset  because  it  has  constructed  an  outgoing 
link  for  <Target>  in  the  next  free  location  in  Caller. link. 
(The  outgoing  link  for  <Target>  is  of  the  same  format  found 
in  a  supported  system  linkage  table.)  This  outgoing  link  is 
executed  and  the  linker  is  invoked.  (These  steps  ensure  the 
use  of  tne  same  linker  for  both  supported  and  unsupported 
linking  since  the  method  of  linker  invocation  does  not 
change. ) 

It  should  be  pointed  out  that  had  an  entry  for 
<Tar^et>  already  existed,  then  <Target>  would  have  already 
been  linked  to  <Caller>  and  <LINi:sPROC>  would  only  have  to 
execute  the  snapped  link  (which  it  can  find  since  the  offset 
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of  the  snapped  incoming  link  in  Caller. link  is  saved  in 
Caller. s  ym . 

Once  the  linker  is  called,  it  will  first  determine 
if  <Tar,?et>  is  a  supported  or  unsupported  procedure.  The 
actual  mechanism  used  to  perform  this  check  will  vary 
depending  on  the  operating  system.  One  means  of  performing 
this  check  is  to  tag  modules  within  the  file  system.  An 
alternative  would  be  tc,  tailor  the  first  byte  of  a  supported 
module  to  identify  it  as  such.  (One  must  ensure  when  using 
this  method  that  an  unsupported  module  cannot  have  the  same 
hit  pattern  for  its  first  byte.)  In  this  thesis  it  will  he 
assumed  that  the  linker  can  query  tne  file  system  to 
determine  whether  a  module  (external  object)  is  supported  or 
not.  The  ability  of  the  linker  to  accomplish  this  check 
allows  an  external  reference  within  a  supported  subroutine 
to  have  the  same  format  regardless  of  whether  the  external 
object  referenced  is  supported  or  not.  This  prevents  having 
to  modify  and  retranslate  modules  when  an  unsupported  object 
is  retranslated  in  a  supported  environment. 

When  the  linker  determines  tnat  <7cr^Ft)  is 
unsupported,  it  will  call  on  a  routine  in  <LINKSPRGC"  to 
allocate  a  section  of  the  combined  linkage  tabl<=  tn  be  used 
as  Target. sym  and  Target. link.  This  implies  that  the  next 
free  location  in  the  combined  linkage  taole  must  be 
available   to   <LINKs?E0C>   in   addition   to  the  linker  'for 
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constructing  linka6e  tables  since  <LINK$?R0C>  must  build  tne 
linkage  table  for  an  unsupported  subroutine.  Target. sym  can 
be  located  within  Target. link  Ivice  Target's  object  code) 
since  tne  linker  finds  Target. sym  via  a  pointer  in 
Target. link  (figure  12).  Additionally,  <LIMK$FR0C>  will 
construct  <Target>'s  linkage  address  table  entry  and  will 
initialize  the  header  of  Target .link. 

The  linker  needs  to  know  whether  <"Target>  is 
supported  or  not  for  one  other  important  reason.  Erecution 
of  <Target>  is  initiated  via  a  jump  from  <Caller>  .link:  to  an 
incoming  link  in  target .link.  The  incoming  link  normally 
consist  of  an  instruction  to  set  the  linkage  pointer 
register  to  point  to  Target. link  followed  by  a  jump  to 
<Target>.  However,  if  <Target>  is  unsupported,  it  is  the 
interface  linkage  pointer  vice  the  linkage  pointer  register 
which  must  be  set  requiring  the  linker  be  able  to 
distinguish  between  supported  and  unsupported  external 
procedures  and  snap  incoming  links  accordingly.  Thus  tne 
unsupported  incoming  link  will  be  of  the  form: 

Interface  Linkage  pointer  =  Base  address  cf  Target. link 
Jump  to  <Target> 

Note    that   ^LINK5?P0C>   is   passed   net  only   tne 

symbolic   name   "Target",   but   also    all    of  vTar?etv's 

parameters.   This   implies   that  <IINK$PROC>  must  be  aMe  to 

pass  these  parameters  to  <Targe^   in   accordance  witn   tne 
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conventions  of  the  translator  which  compiled  <Tar£et>. 
2.   Linking  of  Tata 

The  sequence  of  events  to  link  (the  unsupported 
object)  <Iata>  to  <Caller>  would  he  quite  similar  to  those 
linking  <Target>.  Assuming  <Da ta>  had  not  yet  teen 
referenced  "by  the  executing  process,  the  interface  module 
<LINKaDATA>  would  build  an  outgoing  link  for  <Data>  in 
Caller. link  and  enter  the  symbolic  name  "rata"  in  Caller. sym 
(as  <IIKKSPH0C>  does  for  <Tar?et>). 

The  linker  would  then  he  invoked  and,  upon 
determining  <Data>  to  he  unsupported,  would  call 
<LINK$BATA>.  <LINK$BATA>  would  construct  a  linkage  table  for 
<Data>?  however,  the  construction  of  Data. link  would  he 
trivial  since  it  consist  of  only  a  linked  list  pointer  and  a 
linkage  table  size^entry  (figure  6).  As  will  be  discussed, 
unsupported  objects  cannot  have  multiple  entry  points; 
therefore.  <Data>  does  not  require  a  symbolic  name  table. 
Following  the  construction  of  Data. link,  the  linker  would 
snap  the  link  between  <Eata>  and  ^Caller^.  The  snapped  link 
in  this  situation  would  differ  somewhat  in  that  once 
snapped,  the  link  will  be  used  bv  <LINK$DATA^  to  obtain  the 
virtual  address  of  <Data>.  <1INK$DATA>  completes  the 
reference  to  <Data>  by  returning  <Lata>'s  virtual  address  to 
(the  point  of  call)  in  <Caller>. 
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3.   LIMITATIONS  OF  UNSUPPORTED  LINIING 

There  are  four  major  disadvantages  when  linking1  in  an 
unsupported  environment.  Three  of  these  represent  violations 
of  design  criteria  (as  specified  in  Table  1)  while  the 
fourth,  the  inability  to  implement  multiple  entry  points,  is 
considered  a  limitation  in  the  flexibility  associated  with  a 
dynamic  linking  environment. 

The  first  disadvantage  is  that  unsupported  linking 
results  in  excessive  overhead  for  subsequent  references  to 
an  external  object,  as  required  by  the  limited  overhead 
criterion.  This  is  a  direct  result  of  the  fact  that  the 
interface  module  must  be  invoked  for  each  external  reference 

to  perform  those  bookkeeping  functions  (such  as  manipulating- 
the   interface    linkage   pointer)   which  in  a   supported 

environment  are   performed   by   the   translated   external 
reference  and  the  snapped  link. 

A  second  disadvantage  is  that  an  external  procedure  must 
be  linked  before  it  can  be  passed  to  a  subroutine  as  a 
parameter.  This  contradicts  the  delayed  binding  criterion. 
Furthermore,  to  pass  an  external  procedure  as  a  parameter 
reauires  a  tbird  interface  module.  A  third  interface  module 
is  called  for  since  <LINK$F?.0C>  can  only  link  and  irvoke 
external  procedures  whereas  to  pass  a  procedure  as  a 
parameter,  it  is  necessary  to  have  access  to  the  procedure's 
virtual   address.   (In  the  case  of  an  external  procedure,  it 
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is  sufficient  to  pass  the  virtual  address  of  the  procedure's 
oute-oin^  link  vice  the  virtual  address  of  the  external 
procedure  itself.)  Therefore,  the  third  interface  module 
will  snap  the  link:  (in  violation  of  the  delayed  binding 
criterion)  and  return  the  virtual  address  of  the  external 
procedure's  outgoing  link  to  the  point  of  call. 

The  third  disadvantage  involves  a  violation  of  the 
syntactic  compatability  criterion  for  external  data.  Note 
that  the  utilization  of  external  data  is  limited  to  a  (PL/1 
or  PL/^)  based  variable  structure  since  <IINZ$EATA>  can  only 
return  the  virtual  address  (of  the  external  data>  tc  the 
point  of  call . 

The  final  disadvantage  is  that  multiple  entry  points 
cannot  "be  implemented  in  an  unsupported  object.  5inre  the 
(translator  constructed)  symbolic  name  table  is  necessary  tc 
retain  the  entry  name  and  entry  poirt  associated  with  an 
access  into  an  object,  an  unsupported  object  can  only  be 
referenced  at  its  conventional  starting  location. 
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VI.   EARITVAR5  TO  ENHANCE  DYNAMIC  LUTING 

Even  though  care  has  been  taken  to  develop  a  dynamic 
linker  which  is  not  dependent  on  the  availability  of  certain 
hardware  features,  there  are  hardware  capabilities  which  are 
desirable  in  a  dynamic  linking  environment.  In  general, 
these  features  can  be  divided  into  two  general  categories: 
those  which  effect  the  design  of  the  linker;  and  these  which 
impact  on  system  performance. 

It  is  emphasized  that  the  following  discussion  is 
presented  with  the  idea  that,  if  one  is  going  to  include 
dynamic  linking  in  a  system  and  nas  a  choice  of  processors, 
one  should  look  for  certain  hardware  features  which  are 
desirable  in  a  dynamic  linking  environment.  This  section 
should  not  be  viewed  as  a  list  of  hardware  support  necessary 
for  the  feasible  implementation  of  a  dynamic  linker. 

A.   HARDWARE  FEATURES  AFFECTING  LINK  EH  ASSIGN 

All  the  hardware  features  discussed  in  this  section 
dictate  in  some  manner  how  certain  functions  of  a  dynamic 
linker  must  be  implemented.  However,  the  first  two  features 
discussed  (viz.,  indirect  addressing  and  a  hardware  fault  on 
indirection)  are  necessary  to  allow  a  linker  to  fully  neet 
the  design  criteria  of  Table  1. 
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1.   Hardware  Indirection  and  Faults  en  Indirection 

For  the  most  part,  it  has  teen  assumed  the  linker 
was  invoked  (on  the  first  reference  of  an  object;  via  the 
initialized  code  of  the  outgoing  link.  However,  the  most 
desirable  method  of  linker  invocation  requires  t^e  processor 
to  provide  two  hardware  features:  (1)  The  ability  to 
reference  data  and  call  procedures  using  indirect  addressing- 
through  memory;  and  (2)  the  ability  to  generate  a  hardware 
fault  during  indirection. 

When  a  hardware  fault  on  indirection  is  available, 
references  to  external  objects  are  achieved  via  indirect 
addressing  instructions  where  the  final  'target  address'  (in 
the  indirection  sequence)  is  stored  in  the  outgoing  link  of 
the  executing  procedure's  linkage  table.  The  outgoing-  link 
is  initialized  to  cause  a  fault'  (on  indirection)  which 
results  in  the  invocation  of  the  linker  as  the  fault 
nandler.  The  linker  snaps  the  outgoing  link  by  altering  the 
initialized  fault-inducing  code  to  either  the  virtual 
address  of  the  incoming  link  (for  external  procedure  calls) 
or  the  virtual  address  of  the  external  data.  (This 
represents  the  method  used  in  Multics  [11].) 

Without  a  fault  on  indirection,  it  is  not  apparent 
how  to  pass  external  data  as  a  parameter  without  first 
snapping  the  link  to  the  data.  This  represents  a  violation 
of   the   delayed   binding  criterion  (of  Table  1)  because  the 
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binding  of  a  symbolic  name  to  a  virtual  address  has  been 
performed  prior  to  first  reference.  (Note  that  even  though 
the  external  data  is  passed  as  a  parameter,  it  may  not 
necessarily  be  referenced  within  the  procedure.    ) 

2.   Other  Features  Influencing  Linger  Implementation 

There  are  certain  hardware  features  which  do  not 
restrict  the  implementation  of  a  dynamic  linger,  but  do 
effect  certain  aspects  of  the  linker  design.  Two  hardware 
features  which  are  considered  advantageous  in  a  dynamic 
linking  environment  will  be  discussed. 

The  first  feature  relates  to  the  number  of  segments 
available  in  a  process  address  space.  More  specifically.  if 
there  are  adequate  segments  (and  each  segment  is  cf 
reasonable  size),  then  it  may  not  be  necessary  to  frequently 
execute  the  unlinking  portion  of  a  dynamic  linker.  (Note 
that  unlinking  is  still  necessary  because  segments  deleted 
from  an  address  space  shcul*  be  unlinked.)  This  is 
considered  advantageous  since  unlinking  is  considered  one  of 
the  more  expensive  functions  to  execute.  Note  tnat  if 
unlinking  is  not  implemented,  segments  can  always  be 
conserved  by  combining  smaller  objects  into  a  single  sepirent 
and  referencing  each  object  via  an  entry  point. 


One  is  free  to  judge  how  much  of  a  limitation  the 
absence  of  these  two  hardware  features  presents.  However, 
the  author  does  not  consider  it  very  prohibitive. 
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The  object  code  produced  by  the  translator  is 
subject  to  the  hardware  features  available.  In  a  dynamic 
linking  environment,  some  hardware  features  tend  to  simplify 
the  object  code  produced  for  an  external  reference.  For 
example,  if  hardware  registers  are  automatically  saved  by 
the  procedure  CALL  and  RETURN  conventions,  then  it  is  not 
necessary  for  the  object  code  (during  an  external  procedure 
call)  to  explicitly  save  and  reset  the  linkage  pointer. 
possess  an  indirect  addressing  CAIL  instruction  but  car.  only 
perform 

B.   HARDWARE  FEATURES  AFFECTING  SYSTEM  PERFORMANCE 

There  exist  hardware  capabilities  which  enharce  system 
performance  in  a  dynamic  linking  environment.  These 
capabilities  do  not  directly  effect  the  design  of  the 
linker;  but,  because  of  the  requirements  dynamic  linking 
places  en  the  operating  system  (such  as  dynamic 
relocatability  of  code),  the  inclusion  of  certain  hardware 
features  serves  to  improve  overall  system  performance. 

In  a  dynamic  linking  environment,  subroutines  are  not 
bound  to  virtual  addresses  (in  a  process  address  space) 
until  run  time.  Therefore,  they  must  reside  en  secondary 
storage  in  a  relocatable  form  and  be  dynamically  relocated 
during  process  execution.  Thus,  the  more  efficiently  code 
can  be  relocated,  the  better  system  performance  (viz., 
execution   speed)   will   be.   This   implies   that    hardware 
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relocatability  of  code  is  desiratle. 

A  second  hardware  capability  which  enhances  system 
performance  is  hardware  segmentation.  Even  though  the  linker 
design  is  not  dependent  on  the  support  of  segmentation 
hardware,  many  of  the  attributes  associated  with  procedure 
and  data  objects  (which  are  logical  entities,  or  segments), 
are  in  fact  intrinsic  to  segmentation.  These  attributes 
include  object  (unique)  identifiers  (viz.,  segment  numbers) 
and  object  virtual  addresses  (viz.,  an  object  segment  number 
+  offset).  It  is  therefore  reasonable  to  conclude  that 
segmentation  hardware  is  desirable  (but  not  essential)  in  a 
dynamic  linking  environment. 
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VII.   A  DEMONSTRATION  OF  DYNAMIC  LINKING 

In  order  to  support  the  design  concepts  of  tnis  thesis, 
and,  in  a  sense,  prove  the  feasibility  of  microcomputer 
dynamic  linking,  a  subset  of  the  dynamic  linker  design  (not 
including  unlinking)  was  implemented  on  an  Intel  £0£fc  based 
system.  The  p?80  microprocessor  [13]  was  selected  because  of 
its  lack  of  hardware  support,  a  fact  which  supported  the 
contention  that  the  linker  design  is  hardware  independent. 

The  implementation  consisted  of  five  modules:  (1)  a 
process  initialization  module,  (2)  the  dynamic  linker 
module,  (3)  the  address  space  manager,  f4)  a  display  linkage 
table  routine,  and  (5)  a  package  of  system  library  routines. 
Three  of  these  modules  (process  initialization,  the  dynamic 
linker,  and  the  address  space  manager)  will  be  discussed  in 
detail.  The  display  linkage  table  routine  was  ircluded  in 
the  implementation  strictly  to  add  clarity  to  tne 
demonstration  and  will  not  be  discussed  in  detail.  (Source 
listings  for  the  display  linkage  table  routine  and  tne 
system  library  routines  are  provided  in  appendix  CB)  for  the 
interested  reader. ) 

The  implementation  of  the  dynamic  linker  ran  on  the  CP/M 
operating  system  [21].  The  hardware  support  inclvded  two 
eirht  inch  floppy  disk  drives  and  55K  of  main  rreirory. 
Modules  were  written  in  FL/M-9?  {22}    and  compiled  under   the 
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Is  is—I  I  operating  system  [19]. 

(It  should  be  noted  at  this  tine  that  because  no 
translator  which  supported  dynamic  linking  was  available, 
test  programs  were  hand  compiled  to  produce  the  necessary 
object  code,  symbolic  name  tables,  and  linkage  table 
templates . ) 

A.   THE  MODULES  CE  TEE  DYNAMIC  LINKER 

Thp  three  major  modules  of  the  linker  w°re  the  process 
initialization  module,  the  (dynamic)  linker  module,  and  the 
address  space  manager.  Briefly,  these  modules  perform  the 
following  functions: 

?roc«=ss  Initialization  is  passed  the  argument  'program 
name'  and  performs  the  following: 


1.  Extracts  the  name  of  the  program  to  be  executed  frcm 
the  command  line. 

2.  Causes  the  linker  module  and  the  address  soace 
manager  to  be  initialized. 

".  Causes  the  address  space  manager  to  (1)  enter  tne 
program  in  the  Drocess  address  space  and  (2)  load  the 
program  into  memory. 

4.  Causes  the  linker  module  to  build  a  linkage  table  for 
the  program. 

5.  5uilds  the  interrupt  hardier.  The  interrupt  nardler 
is  invoked  by  initialized  outgoing  links  and,  in  tv  rn , 
invokes  the  linker  module. 

6.  Starts  the  d  r  o  f  r  a  m  in  execution. 
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7.  If  the  display  toggle  was  set  (in  ths  command  lire), 

causes   the  process  reference  table  and  combined  linkage 

table  to  be  displayed  following  completion  cf  program 
execut  ion . 

The  linker  module   is  invoked  (by  the  fault  handler) 

with  the  arguments  'linkage  pointer'  azi      'symbolic  name 

offset'   (in   the   symbolic  name   table)  and  performs  the 

following: 


1.  Extracts  the  character  string  nane  associated  with 
the  external  reference  from  the  calling  procedure's 
symbolic  name  table. 

2.  Invokes  the  address   space  manager  passing  as  an 

argument  the  symbolic  name  of  the  external  object  (to  be 
linked ) . 

3.  Builds  a  linkage  table  for  the  external  object  (if 
necessary) . 

4.  Extracts  the  data  associated  with  the  entry  name 
field  (cf  the  external  reference)  from  the  external 
object's  symbolic  name  table. 

5.  Snaps  the  outgoing  and  (if  required)  incoming  links. 

6.  Causes  the  snapped  outgoing  link  to  be  executed  by 
returning  the  address  of  the  outp-oin^  link  to  the 
interrupt  handler.  The  interrupt  nandler  then  jumps  to 
the  outgoing  link. 


The  Address  Space  Manager  consists  of  two  subrodules. 
ASMSMakeSAccessable  is  invoked  with  the  argument  'syrvclic 
name'  (of  an  object)  and  performs  the  following: 


1.  Determines  if  the  object  is  already   in   the 
address  space. 


cro^ess 
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?. .      If  not,   loads  the  object  into  memory  (performing  a 

relocation  if  the  object  is  executable  code)  and  makes 
an  entry  for  the  object  in  the  process  reference  table. 

3.  Feturns  to  the  point  of  call  the  unique  identifier 
and  base  address  (viz.,  6C&2  'virtual  address')  of  the 
object . 

ASM$Hemove$Seg   is  invoked  with  the  argument  'symbolic 

name'  and  performs  the  following:  1.  Removes  an  object 
from  a  process  address  space  by  deleting  the  cvject's 
entry  in  the  process  reference  table. 


The  implementation  of  each  of  these  modules  will  now  be 
reviewed  in  detail.  The  discussion  will  include 
implementation  details  dictated  by  the  3?S!?  hardware  and 
CP/M  operating  system  support  utilized. 

1 .   Process  Initialization 

The   linker   implementation   was  call  'Exec'  and  was 
invoked  by  the  CF/Y  command  line 

A>Exec  pro^ram_name  £<cr> 

The  first  function  of  process  initialization  was  tc  scan  the 
command  line  to  determine  the  name  of  the  program  ('viz., 
program_name )  to  be  executed.  This  was  performed  by  the 
P.EAD$CO^MANr$LINE  subroutine  which  read  the  CP/M  buffer  to 
extract  the  program  name.  additionally,  if  the  last 
character  of  the  command  line  was  '$'  (\*nich  is  optional), 
the  display  topple  was  set  telline  dtc^ss  initialization  to 
display   the  process   referenc°   tabl°  and  comrine-1  linkage 
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taMe  following  the  completion  of  program  er.e^v.  ti  on. 
Additionally,  since  a  program  is  executable  ccie, 
READSCOM^ANDsLINE  assume?  for  the  urorra^  a  CP/M  filetype  of 

'  n  n  m  '  1^> 

Process  initialization  then  calls  on  the  subroutines 
INITIAII7ESAFM  ane  INITIAIIZEsLINOR  which  iritialize  the 
address  space  manager  and  linker  modules  respectively. 
(These  two  subroutines  are  a  part  of  their  respective 
modules  and  will  be  discussed  in  detail  with  the  parent 
module .  ) 

Ravine  initialized  the  address  spare  manager  and 
linker  module,  process  initialization  then  e  r.  t°rs  the 
program  in  the  process  address  space  and  builds  it  a  linkage 
table.  Tre  program  is  entered  in  the  address  space  by 
calling  0"  ASMSMAKEiACCESSAELE  (passing  prcgram_name  as  an 
argument.1!  ASMSMAEE$ACCESSABIE  returns  to  process 
initialization  the  unique  identifier  and  base  address 
assigned  to  the  program.  (It  should  te  noted  that  tecause 
the  £?££  does  not  prcvide  hardware  se,2;monta  tier ,  it  was 
necessary  to  utilize  a  unique  identifier  and  rase  address  in 
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CF/^  utilizes   a   filetyue   field   to   distinguish   the 


various  tyn^s  of  fil^s  (on  disk  storage).  Tne  filetypes 
utilized  by  the  linker  implementation  wpre  (1)  COM  -  a  file 
of  executable  code:  (?)  ETA  -  an  data  file;  (3)  Tiv?  -  a 
linkage  table  template  file;  and  (4)  Rlr  -  a  file  of 
relocation    bits    for   a    COM   file. 
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place  of  the  object  serpent  number. )  Process  initialization 
then  calls  on  an  entry  point  into  the  linker  module  (viz., 
the  subroutine  IINK/lGE$TA3LEs''0TJTIN5S  )  which  builds  a 
linkage  table  for  the  program. 

The  next  function  of  process  initialization  is  tc 
build  the  interrupt  vector.  It  was  decided  to  invoke  the 
linker  (when  snapping  a  link)  via  a  software  fault.  This 
technique  allowed  initialized  out^oinp  links  to  be 
independent  of  the  linker  address  by  having  the  outgoing 
link  jump  (via  a  software  faults  to  a  predetermined  location 
which  then  invoked  the  linker.  (The  software  fault  used  was 
an  SC9?  PST  4  instruction  which  saves  tne  current  execution 
point  on  the  stack  and  jumps  to  the  -  interrupt  vector  at 
location  20H. ) 

The  interrupt  vector  first  removes  the  return 
address  placed  on  the  stack  by  the  P.ST  4  instruction.  This 
address  represents  the  address  at  the  end  cf  tcc  outgoing 
link*  when  the  link  is  snapped,  it  is  desired  to  jump  to 
the  beginning  of  the  out^cin^;  link  (to  reference  the 
external  object).  The  next  instruction  of  the  interrupt 
vector  calls  the  linker  module  passing  to  it  the  linkage 
pointer  (the  <?V82  3  and  C  "e^ister  pair)  and  the  offset  (in 
the  symbolic  name  tabled  of  the  entry  for  the  object  tc  be 
linked.   (The   symbolic  name  table  offset  is  loaded  in  the  I 
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arH  3  re^ist<=r  pair  by  the  initialized  outgoing  lirv.)  When 
the  linker  nodule  has  conpleted  execution  it  returns  tne 
address  of  the  outgoing  link  to  tne  interrupt  vector  (in  the 
hardware  H  and  I  register  pair).  The  interrupt  vector  then 
pops  any  arguments  initially  passed  (by  the  caller)  to  the 
external  object  into  the  D  and  E  register  pair  and  jumps  to 
the  outP'Oinsr  link.  (The  D  and  E  register  pair  is  used  to 
pass  arguments  or  pointers  to  a  list  of  arpunerts  between 
external  objects  . ) 

Finally,   process   initialization   loads  the  initial 
valup  of  the  linkage  pointer  into  the  1  and  C  register   pair 
and   invokes  the  program  to  be  executed.  These  two  functions 
are  performed  by  the  subroutine  EXECUTE. 
2.   The  linker  Module 

The  linker  nodule  was  initially  written  in  a  high 
level  pseudocode  (appendr-r  (A))  and  then  translated  into 
PL/v-e£.  This  pernitted  an  orderly  approach  to  the 
implementation  of  tne  dynamic  linker  nodule.  The  linker 
module  consisted  of  five  major  subroutines  and  a  control 
routine.  The  logical  relation  between  linker  subroutines  is 
^iven  in  fi^ur°  13. 

As  has  been  noted  tne  linker  module  (i.e..  the 
control  routine  LINKEB)  was  invoked  by  the  interrupt  vector. 
LINKE?.   first   calls  on  ACCESS  $STMB0LICsNAM3$DATA  passing  as 
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arguments  the  linkage  pointer  and  the  symbolic  name  offset. 
ACCESSSSYMEOLICSNAMESDATA  utilizes  the  linKa^e  pointer  to 
address  the  linkage  table  of  the  calling  procedure  (which 
will  be  referred  to  as  <Caller>^  and  extracts  the  address  of 
Caller. sym.  The  entry  of  the  external  reference  (viz., 
<Target ' Entry_#l>)  is  then  computed  by  adding  the  symbolic 
name  offset  to  the  address  of  Caller. sym. 

ACCESSSSYMiOIIC$NAMF$DATA  can  now  extract  (from  the 
symbolic  name  table)  the  symbolic  name  "Target",  the  entry 
name  "Entry_#l",  the  offset  of  <Target i Entry_#l>'s  outgoing 
link  (in  Caller . link) ,  and  <Tar?et>'s  type  (i.e.,  procedure 
or  data).  ACCESSsSTMEOIICsNAMSsDATA  will  compute  the  address 
of  <Target j En try_#l>'s  outgoing  link  (by  adding  the  outgoing 
link  offset  to  the  base  of  Caller. link)  .  Next  it  will  set 
the  C?/M  filetvpe  for  <7arget>  (viz.,  'COM'  for  procedures 
and  'DTA'  for  data^  in  the  symbolic  name  buffer.  'The 
symbolic  name  buffer  stores  the  filename  and  filetype  of  the 
object  bein^  linked  in  a  standardized  format.  The 
standardized  format  is  of  the  form  'EIIENA^E .EILEmvPp ' .  Thus 
if  <Target>  was  a  procedure,  the  symbolic  name  buffer  would 
contain  the  entry  'TAHGET.COM'.) 

LINKER  can  now  call  on  the  address  space  manager 
( AS MSMAKESACCES SABLE)  to  learn  the  segment  nurrber  (i.e..  the 
unique  identifier  and  base  aadress)  of  ^TargeO.  Cnce  LINK!? 
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knows  <Target>'s  segment  number  data,  it  will  Invoke  the 
subroutine  LINKAGE$TABLE$R0UTIN3S . 

LINKAGS$TABIE$R0UTIN5S  determines  if  a  linkage  table 
already  exist  for  ^argeO  by  checking  the  valid  entry  bit 
of  the  linkage  address  table  entry  for  <Tar,?et>.  (Recall 
that  the  unique  identifier  of  an  ob.iect  is  used  as  a 
subscript  into  the  linkage  address  table  to  access  the  base 
address  of  the  object's  linkage  table.)  If  Target  .link  -!oes 
not  exist,  IINKAGE$TA£LEsR0UTINE3  will  invoke 
BTJIirsOPJECT$LINK  to  construct  a  linkage  table  for  'Target> 
and  will  update  <Tar^et>'s  entry  in  the  Unsafe  address 
table.  Otherwise,  IINKAGEsTABLE^BOUTINES  merely  returrs  a 
pointer  (the  parameter  NEW$LINK$PT?.1  to  point  to 
Target .link. 

BUIL1?$0BJECT$LINK  first  causes  the  address  space 
manager  to  enter  ^TargetXs  linkage  table  template  in  trie 
process  address  space.  It  does  this  by  appending  to  the 
program  name  (<Tar^et>)  the  CP/M  filetype  cf  'Tv?'.  (7cr 
example,  if  <Tarfcet>  were  a  procedure,  the  executable  code 
would  exist  in  the  file  TARGET. C0iM  while  <Tar<?etv's  temDlate 
is  in  the  file  TARGET  .T^ . )  Once  the  template  is  loaded  intc 
memory,  BUILE$OBJECT$LINK  first  computes  the  address  of 
Target .sym. 


86 


Recall  that  for  a  procedure,  the  symbol!"  name  table 
is  appended  to  the  end  of  the  object  code.  Thus,  the  address 
of  the  symbolic  name  table  for  procedures  is  computed  by 
adding  the  offset  of  the  symbolic  name  table  (found  in  tne 
template)  to  the  base  address  of  the  object.  lor  data,  the 
symbolic  name  table  is  a  part  of  the  linkage  table  and  its 
address  is  computed  bv  adding  tne  symbolic  name  table  offset 
to  the  data  object's  linkage  table  base  address. 

FTILD$03JECT$LINK  then  enters  tne  (computed) 
symbolic  name  table  address,  the  linkage  table  size,  and  the 
body  of  the  linkage  table  in  the  combined  linkage  table  as 
Target .  link.  (The  combined  linkage  table  v»as  a  statically 
allocated  IK  block  of  memory.)  BUILD$CBJECT$LINK  then 
removes   the   template   from   the   process   address   space 

by   invoicing   ASM$P?M073sS!IG    (an  address   space   manager 

17 

routine  '  ) . 

Now  that  Target. link  exist,  the  linker  module  car- 
find  Target.sym  (via  a  pointer  in  Target  .link's  header)   and 
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ecision  to  build  linkage  tables  in  this  manner  was 
an  effort  to  simulate  the  mechanisms  which  would 
hardware  segmentation  were  available.  Tc  create 
k  in  a  segmented  system,  it  would  be  necessary  tc 
y  of  the  (pure  and  sharable)  template.  However,  in 
ementation,  since  tne  disk  copy  of  a  template 
re,  the  process  copy  (as  introduced  <  by  the  address 
per)  could  have  just  a?  easily  served  as  the 
ble  without  recopying  it  into  tne  combined  linkage 
te  that  this  approach  would  eliminate  the  need  for 
lv  allocated  combined  linkage  table.) 
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access  the  data  associated  with  entry  name.  The  routine 
ACCESS$ENTHT$NAME$DATA  does  this  by  searching  Target. sym 
with  the  argument  'Sntry_#l'.  Recall  that  the  symbolic  name 
table  entry  for  an  entry  name  includes  the  incoming  link 
offset  and  the  entry  point  (of  vntry_#l  into  <Target>).  Thus 
by  adding  the  incoming  link  offset  to  the  base  address  of 
Target. link,  the  incoming  link  address  can  be  computed. 
Additionally,  the  entry  point  (offset)  plus  thc  base  address 
of  <TargeO  is  the  target  address  referenced  by  the  svmbolic 
name  "Target ! Entry_*l" . 

All  the  information  necessary  to  snap  the  link  is 
now  available  and  LINKER  calls  on  the  subroutine 
SNAP$THEsLINKS  to  perform  this  function.  The  final 
subroutine  of  the  linker  module  is  INITIAI  IZEsLINKE?.  which 
is  invokes  by  process  initialization.  INITIALI7EUINKER 
initializes  various  pointers  (used  by  the  linker  module)  and 
the  valid  entry  bits  of  the  linkage  address  table.  It 
returns  to  process  initialization  the  address  of  LINKED  (for 
use  in  the  interrupt  vector),  the  address  of  the  linkage 
address  table  (which  is  passed  as  a  oarameter  to  the  display 
linkage  table  routine),  and  the  base  address  of  the  combined 
linkage  table  (which  is  used  in  EXECUTE  to  initialize  the 
linkage  pointer) . 
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3.   The  Address  Space  Manager  Module 

Because  the  CP/M  operating  system  lacked  any  memory 
management  executive,  it  was  necessary  for  the  address  space 
manager  to  perform  functions  which  would  usually  te  provided 
by  the  operating  system.  Thus  the  address  space  manager  had 
to  he  able  to  load  objects  into  free  memory  and  relocate 
executable  code.  These  functions  were  carried  cut  by  the 
subroutines  LOAEsOIJECT  and  RELOCATE  respectively.  The 
implementation  of  the  two  subroutines  was  extremely 
primitive  providing  only  tne  minimum  suprort  necessary  to 
allow  the  implementation  of  the  remainder  of  the  address 
space  manager  (and  will  not  be  discussed  in  any  further 
detail ) . 

like  the  dynamic  linker  module,  the  address  space 
manager  was  first  written  in  pseudocode  (app°ndix  (A))  and 
translated  into  PL/M-££.  It  centers  around  tre  mana^in^  of 
the  process  reference  table  which  is  implemented  as  an  array 
of  structures  of  the  form: 


Process  Reference  Table 


ARRAY  of  STRUCTURES  of 
Valid_bit  :  BOOLEAN; 
Name  :  ARRAY  of  CHARACTERS; 
£ase_address  :  ATTIRES?  J 

end; 


The   valid  bit   field   was   set   to   'valid'   if   the   er.try 
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represented  an  otject  in  the  process  address  space.  Tne  name 
field  contained  the  object  name  in  standardized  fcrrr  (e.ff.* 
CALLEP-.COM)  while  the  base_address  is  the  location  (in 
memory^  where  the  object  v/as  loaded.  Note  also  that  an 
object's  unique  identifier  represents  an  implied  process 
reference  table  field  and  corresponded  to  the  subscript  of 
the  object's  entry  in  the  process  reference  table. 

When  ASr$MAKE$ACCE?SASLE  is  invoiced,  it  is  passed 
the  object  name  (in  standard  form)  as  an  argument. 
ASM^MAKESACCESSABLE  first  searches  tne  process  reference 
table  to  determine  if  <Targ-et>  already  has  an  entry 
(implying  <^Tar^et>  is  already  in  the  process  address  spa^e). 
If  not,  ICAD$CBJECT  is  invoked  to  load  <Tar^et>  into  memory 
returning  the  base  address  of  <'Tar^et>  to  the  point  of  call. 
AS!^!"AKE$ACCESSASLE  tnen  enters  <Target>  in  the  process 
reference  table  in  the  first  free  entry.  The  final  function 
of  ASM$maKE$ACCESSA3IE  is  to  return  the  base  address  and 
unique  identifier  (viz.,  the  process  reference  table 
subscript)  of  <Target>  to  the  point  of  call. 

The  subroutine  ASMSREMOVE^SEG  is  passed  an  object 
name  (in  standard  form)  and  deletes  the  object  frcm  the 
process  address  space  by  setting  the  object's  valid_'bit  in 
the  process  reference  table  to  'invalid'. 
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Two  other  subroutines  included  in  the  address  space 
manager  were  BIS?IAys?FT  which  displayed  the  process 
reference  table  (and  is  not  necessary  in  a  dynamic  linker 
implementation)  and  INITIALIZERS!*!.  INITIALIZS$ASM  is 
invoked  by  process  initialization  fas  is  DI5PI  ATSPPT )  and 
initializes  the  valid_bits  of  the  process  reference  table  to 
'invalid'.  Additionally  it  statically  sets  the  size  of  the 
process  reference  table  (which  was  arbitrarily  set  to  16 
entries)  and  initializes  a  free  memory  pointer  for  the 
LOAPsOEJECT  subroutine. 
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B.   TH?  TEST  PROGRAMS 

Two   test   programs   were  run  on  the  dynamic  linker.  The 

first,  ESMO,  computer"  and  displayed   (in   hexadecimal   form) 

the   multiplication   and   addition   tatles  (with  appropriate 

headers  for  the  numbers   from  B   to   15.   The   second   test 

program,   SUM,   added  the  element^  of  an  external  data  array 

and   displayed   the   result   in   hexadecimal   form.   T'MO 

demonstrated  all   the   capabilities   desired  of  dynamically 

linked  objects.  SUM  was  included  to  provide  a  simple  example 

that  will  be  explained  in  detail. 

1 .   Test  Program  Construction 

1 
before  discussing  either  test  program  further,  it  is 

useful  to  explain  the  mechanics  used  in  their   construction. 

First,   because  a  translator  which  supported  dynamic  linking 

was  not  available,  it  was  necessary  to  hand   assemble   tnose 

portions   of   the   test   programs  unique  to  dynamic  linking. 

These  included  translated  external  references,  symbolic  name 

-I  o 

tables,  and  linkage  table  templates  .  All  test  program 
source  listings  and  program  test  results  are  included  in 
appendix  (C ) . 


18  The  test  programs,  including  template?,  symbolic  name 
tables,  and  relocation  bits  (for  executable  cole)  were 
written  in  ££&£  assembly  code  and  assembled  using  tne 
Digital  Research  60613  Assembler  [17]. 
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a.   The  Assembled  Symbolic  Name  Table 

The  symbolic  name  table  of  an  object  can  be 
found  (in  the  source  listings)  at  the  end  of  either  the 
object  code  (for  procedures)  or  in  the  linkage  table 
template  (for  data).  Eacn  entry  in  the  symbolic  name  table 
consist  of  four  field.  For  clarity,  each  field  was  preceded 
by  a  label.  Entries  were  of  the  following  form: 


DESCn 

LINKn 
ENTRYn 

NAMEn 


DB  byte_l     19 

D2  low_byte,   hign_byte 

DB  low_byte,    high   byte 

DB  'OBJECT  NAMErENTRY  NAME'  or  'ENTRY  NAME' 


DESCn  represents  the  entry  descriptor  (of  the  nth  symbolic 
name  table  entry).  The  most  significant  bit  of  byte_l 
indicated  the  object  type  (viz.,  0  for  procedures  and  1  for 
data).  The  five  least  significant  bits  of  byte_l  contained 
the  number  of  characters  in  the  name  field.  Thc  remaining 
two  bits  of  DESCn  were  unused. 

LINKn  is  the  offset  of  the  entry's   out^oir^  or 


incoming  link  in  the  parent  object's  linkage  table. 


20 


The 


ENTRYn  field   is  an  entry  point  offset  in  the  parent  object 


19 

DB   is  an  assembler  pseudo-operator   that  tells  the 

assembler  that  the  rest  of  the  line  represents  data.   Data 

not  surrounded  by  single  quotes  is  translated  as  a  r.urerical 

value  while  data  in  quotes  is  an  ASCII  character  string. 

20 

In  the  £23Z,  two  byte  values  are  stored  in  memory  with 

the  low  byte  in  the  Iowpt  numbered  memory  location.  Thus  the 
number  1£22E  would  appear  as  2eH,  12H  when  used  in  a  DB 
field. 
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associated  with  some  entry  name.  For  an  external  reference, 
low_byte  and  hieh_cyte  of  this  field  were  arbitrarily  set  to 
zero . 

The  NAI^Sn  field  held  the  symbolic  name 
associated  with  tne  entry.  This  field  contained  eitner  an 
entry  name  (e.g.,  ENTRY_#1),  or  the  name  of  an  external 
reference  (e.g.,  OBJECT_NAME:ENTRYJJAtfE) .  For  the  NAME  field 
of  an  external  reference,  the  'ENTEY_NAME'  portion  is 
optional.  When  left  out,  it  implies  that  the  entry  name  to 
he  used  is  the  same  as  the  object  name.  For  example,  the 
procedure  MTILT  has  an  entry  point  by  the  same  name  hut 
appears  as  'MULT'  in  EEMO's  symbolic  name  table  (vice 
>ULT:MTTLT'). 

b.   The  Assembled  Template 

The   linkage  table  template  was  constructed  as 
assembled  code.  Templates  were  of  the  form: 


SIZE  :  DB  low_byte,  high_byte 
SNT   :  DB  low_byte,  high_byte 

BODY  :  DB  0£ ,  0£ ,  00,  0£,  C£  ,  ee       (incoming  link) 

PUSH  D  (outgoing  link) 

LXI  D,  symbolic_name_table  offset 
P.ST  4 


The  SIZE  field  contains  the  number  of   bytes  in 

the   template.   SNT   represents   the  offset  (i.e.,  number  of 

bytes)  of  the  symbolic  name   table   from   the   be^innine"  of 
either  a  procedure  segment  or  a  data  segment's  template. 

9^ 


The  BODv  of  a  template  contains  two  types  of 
entries.  For  an  incoming  link,  the  template  merely  reserves 
six  bytes  (initialized  to  0)  in  the  combined  linkage  table 
in  which  tne  snapped  incoming  link  will  eventually  be 
placed.  An  outgoing-  link  consist  of  three  assembly  code 
instructions.  The  first  instruction  (PUSH  D)  saves  the 
argument  register  (viz.,  the  D  and  E  register  pair)  prior  to 
loading  tnat  register  with  the  symbolic  name  table  offset  of 
the  external  object  to  be  linked.  The  third  out^oin^  link 
instruction  (P.ST  4)  causes  a  software  fault  resulting  in  the 
invocation  of  the  linker  via  the  interrupt  vector. 

c.   Other  Problems  in  Test  Frogram  Construction 

Because  the  ££62  microprocessor  does  not  have  an 
indirect  addressing  CALL  instruction,  the  transfer  of 
control  to  an  outgoing  link  (by  the  executing  procedure) 
deserves  explanation.  Recall  that  it  is  desired  to  perform 
the  following: 

CALL  (Lp  +  out«roinff_link_offset) 

To   achieve   this   in   °0S0   code,  the  following  sequence  of 
instructions  was  used: 


return  address 


PUSH  B 

LXI  H,  return_address 
PUSH  H 

LXI  H,  outgoing  link  offset 
DAP  B 
PCEL 
:  FOP  B 
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The  first  instruction  (PUSH  B)  saves  the  linkage 
pointer.  The  next  two  instructions  save  tne  return  address 
(which  is  normally  done  automatically  "by  a  CALL 
instruction).  The  E  and  I  register  pair  is  then  loaded  with 
the  outgoing_lirk_cf f set  and  added  to  the  2  and  C  register 
pair  (viz.,  the  linkage  pointer)  by  the  DAI  B  instruction. 
DAD  B  adds  the  I  and  C  registers  to  the  E  and  I  registers 
and  leaves  the  result  in  tne  H  and  I  registers.  The  value 
'Lp  +  out£Oing_link_off  set '  is  in  noi*  jumped  to  "by  the  PCEL 
instruction  (which  transfers  control  to  tne  address  stored 
in  the  E  and  L  registers).  The  final  instruction  (PC?  D 
restores  the  linkage  pointer  upon  return  from  the  external 
procedure. 

Very  "briefly,  a  relocation  hits  file  was 
constructed  by  hand  and  was  of  the  following  form: 

SIZE   :  DE  low_byte,  high_byte 

L01££  :  DB  Mnary_number_l ,  binary_number_2 

The  SIZE   field   represents   the   number   of   bytes   in   the 

relocation   bits  file.  The  remainder  (of  the  file)  consisted 

of  two  binary  numbers  preceded  by   a   label   sucn   as   I01C0 

(where   £1££   corresponds   to   an   address   in  the  procedure 

object  code  listing).  A  '0'  in  a  binary   number   corresponds 

to   a   non-relocatable  byte  of  object  code.  A  'l'  identifies 

the  byte  as  the  first  of  a   two   byte   relocatable   address. 
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2.   The  Test  Program  DEMO 

The  address  space  of  DEMO  included  four  objects:  (l) 
the  procedure  segment   DEMO  (  ns  tra  tion) ;   (2)   the   procedure 

segment  MUIT(iply)  wnich  included  the  entry  point  'MULT'; 
(3)  the  procedure  segment  DISPIY  which  included  the  entry 
points  'HEXJ7ALUE'  and  'BUFFER';  (4)  and  the  data  segment 
HEADER  which  included  the  entry  points  'HEATER'  and  'TITLE'. 

As  has  teen  noted,  DEMO  computed  and  displayed  the 
(hexidecimal )  multiplication  and  addition  tables  for  the 
values  2  through  15.  The  construction  of  each  table  '*as 
performed  by  the  internal  (to  DEMO)  procedure  Build_table 
which  is  passed  a  subroutine  as  a  parameter  (viz.,  AIT,  an 
internal  procedure,  and  MULT,  an  external  procedure}.  ADD 
and  MULT  are  passed  (by  3uild_table)  a  number  tnat  is 
added/multiplied  by  0  tnrough  15.  The  result  of  tne 
computation  is  displayed  by  invoking  the  external  procedure 
DIS?LY.K3X_VALUE.  Thus  to  build  a  hexadecimal  table 
Build_table  simply  invokes  either  ADD  or  ^lULT  sixteen  times 
passing  as  a  parameter  the  values  from  0  to  15. 

Before  building  a  table.  DEMO  displays  an 
appropriate  heading.  It  does  this  by  dynamically-  linking  to 
the  data  segment  HEADER,  inserting  the  appropriate  title 
(viz.,  MULTIPLICATION  or  ADDITION)  at  the  entry  point 
HEADER. TITLE,  and  tnen  displaying  HEADER  by  passing  it  as  an 
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argument  to  the  external  procedure  DISPLY.EUITER. 

The  dynamic  linking  which  takes  place  during  the 
execution  of  EEMO  is  given  in  figure  14.  EEMO  includes 
examples  of  all  the  various  capabilities  (of  external 
objects)  desired  in  a  dynamic  linking  environment  including: 

(1)  The  ability  to  dynamically  link  and  execute  external 
procedures — EEMO  dynamically  links  to  and  invokes  EISPLY. 

(2)  The  ability  to  reference  external  data — EEMO  links  to 
and  references  HEADER. 

(3)  The  ability  to  pass  external  objects  as 
arguments — HEADER  and  MULT  are  passed  to  EISPLY  and 
3uild_table  respectively. 

(4)  The  ability  of  an  external  object  to  enp-ae-e  in  dynamic 
linking — MULT  dynamically  links  to  DISPLY.EEXJTALUE. 

(5)  The  implementation  of  entry  points  in  objects — EISPLY 
and  READER  both  are  referenced  via  entry  points. 

3.   The  Test  Program  SUM 

The  procedure  SUM  was  included  to  allow  e  complete 
and  comprehensive  discussion  of  the  concepts  presented  in 
this  thesis.  SUM  itself  is  rather  simple.  It  dynamically 
links  to  the  external  data  segment  ARRAV  and  sums  the  (data) 
bytes  of  ARRAY.  The  results  are  displayed  ty  dynamically 
linking  to  EISPLY. EEXJ^ALUE  (passing  the  sum  of  ARRAY'S 
bytes  as  an  argument).  EISPLY. BUFFER  is  also  invoked  to 
display  appropriate  messages  along  witn  the  computation 
result. 
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A  pseudocode  listing  of  SUM  is  a-iven  in  figure  15 
while  figure  16  presents  a  representative  assembly  code 
translation  of  SUM.  The  assembly  code  used  is  not  associated 
with  any  particular  microprocessor,  cut  is  considered  within 
the  capabilities  of  most  microprocessor  instruction  sets. 
The  only  instruction  used  which  may  cause  confusion  is 
LDPAF.AM  (viz.,  load  parameter  register).  This  instruction  is 
simply  a  register  load  but  the  pneumonic  IIFARAM  is  offered 
to  signify  the  passing  of  arguments  to  an  external 
procedure.  (Note  that  the  dynamic  linger  demonstration 
implementation  uses  the  D  and  E  register  pair  for  this 
purpose.  ) 

The  combined  linkage  table  for  SUM  is  shown  in 
figure  17.  (The  figure  does  not  include  ARRAY. link  or  a  link 
for  EISFLV. BUFFER) .  The  linkage  table  for  SUM  includes  an 
incoming  link  (entry  #1)  which  would  be  used  if  SUM  were 
referenced  as  an  external  object.  Entry  #2  is  the  outgoing 
link  from  SUM  to  ARRAY  while  Entry  PZ  represents  tne 
out^oin?  link  from  SUM  to  DISPLY .KEX_VALUE. 

When  the  two  outgoing  links  of  SUM  are  capped,  tne 
unlinking  data  is  included  in  the  snapped  link  and  includes 
the  symbolic  name  table  offset  of  APHAT  and  DIC?1V. FEX_7£ IUE 
(in  SUM. sym)  respectively  and  the  appropriate  linked  list 
pointers.  Unlinking  linked  lists  are  implemented  as  circular 
linked   list.   Thus  the  linked  list  for  EI5PLY  starting  with 
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PROCEDURE  Sum; 

/*  Sum  adds  the  bytes  of  the  external  data  structure 
'Array'  and  then  calls  on  the  external  procedure 
'Disply'  to  output  the  result.  »/ 

DECLARE  Sum  ENTRY  FOINTJ 

Array  DATA  EXTEENAI  ', 
Disply  PROCEDURE  EXTERNAL; 

result  :  SITS; 

array_pointer  :  POINTER: 

d.ata_array    BASED  at   array_poir. tei    STRUCTURE   of 

number_of    bytes    :    BITE; 

data  :  ARRAY  of  BYTES ; 

end; 

i  :  EYTE; 
/:;;  end  of  declarations  */ 

array_pointer  =  address  cf  array  J 
result  =  r; 

FOR  i  =  1  to  data_array  .number_of_"bytes; 
result  =  result  +  data  arrayTdata  (i); 

sndfor; 

CALL  disply .buffer  ('The  sum  of  the  data  array  is  ' ,  '& ' x  ; 
CALL  disply. hex_buffer  (result); 

/*  generate  a  carriage  return  and  line  feed  '-' / 

CALL  disply. buffer  ( CR ,  LF ,  '&')» 
CALL  disply. buffer  ('End  of  Sum','6.'); 

END  Sum, 


PS SUDO COLE   FOR   SUrt 
FIGURE    If 


101 


>. 
a 


u.  —  -. 
k,  — i  j 


«-> 

fc 

A  0 

s 

Ci  ■  < 

«-• 

«-» 

•0 

♦ 

HI 

2 

,'•    •""    «- 

■  -4 

*-l 

♦-* 

U     Si 

i:   u   ;«. 

^-' 

fc 

p 

*-» 

Hi 

■■"  «* 

•> 

Wl    T* 

III 

4-* 

b 

*-• 

fc 

<o  --« 

♦-» 

*~i    O    11 

at 

a 

3 

•u 

fC  — • 

c 

-^  •-» 

t~ 

vl 

o 

</» 

fc 

c 

i 

«-.     I't 

C- 

■1 

m 

*+  >. 

fc 

*-*  >.  o 

u- 

u. 

« 

l-> 

C~ 

--'  *— * 

fc 

.->  '3 

N 

N 

#-H 

O 

*u    fc  •— » 

-p-4 

*-« 

c 

H 

<\> 

il      J 

o 

O    I.    .« 

r~* 

r*% 

A 

a 

xl  u 

—1       U      U 

It 

It 

•-» 

«-» 

t* 

—  -r* 

B 

t_       «- 

•rt 

*-* 

f 

H 

V. 

1)  -o  u. 

*-> 

«*J 

■o 

3 

•u 

u   *o 

(.«" 

•*-* 

«r-4 

« 

Ml 

<o 

s-  fc 

>.  •->    K 

u 

u 

o 

a. 

o 

T1     >. 

Mri  d; 

-* 

"* 

-* 

u 

""* 

l/>  ij 

i:-   » 

If 

» 

If 

• 

il 

o-  a 

■v^-. 

V 

^ 

*v 

'v 

-^ 

v  >> 

«J     «-•     r+      fc     •>     "• 


fc     i/l     »0     > 


;•  fc  til  fc  fc  u>  fc 

•"*     Ui  -*  W«  II 

,-.     I".  «\     »<  fc  «..  ►■ 

-.  u.  ►;  .J.  a.  fc 

T-  , —  .  i.  i_  _- < 

*:    u           fc  U,  4.  o 

a"    .  fc  -">•■•.  'i  ►-.  fc. i 

•o  a:       w«  *  <u  ' 

.*.:  .*-.  •-»   u     U>  >!  «-*  fl 

l;  .:  a>  it'^"'  c  <f  ■„- 

~-«  *-•  fc.    *D      •  *-«  ti  'O 

»-l  r-«  H,    '•!    ,-M-l  <V  .S; 

«.    i.   ^<  k.  c  . 

J-.   U.  D  «4    l^t  tti  Q  r^ 

r-l  .1".  f>.f<    Jl  ll  f^.—> 

c  gi«>«  ill  u.  • 

<■>   w  J-  -i :  jj  x.  u 

.-.   t.  -•   -J   c_  i.  .^  ^. 

L     O                >l  O 

*-;    t/l  *0    >    >'  (/>  03  > 

;>.  a  o    v   1 1  a  o  aj 


P    Ui 

~   ^1 

>.   >w 

>. 

r-«    --< 

•r- 

A    "i 

t 

u. 

v>    wl 

3 

»-• 

^) 

T) 

a  -a 

«-.  il 

«JX» 

*-» 

*H      •" 

fc  -o 

— •  ai 

— <   il 

il  <-, 

T» 

"-•  "O    It  1> 

O  -.  — i  -» 

t-4  o    o  c» 

l>  >  > 


.^  II 

o   •-• 


**  E 

>.  3 

•o  u 
I   • 

««  >. 

O  T} 

0J  0 

J3  I 

fc  T) 

P  w 


I 


<o  /\  —i  —   1-. 


•-•  *»    T1      O 


fi  ^-    T  ■ —  —    O 


>-■  t  ■  II 


O    TJ    i> 

rH 

r 

•-*  f  ■#   ft  1 

J             ••' 

►* 

tJ    _»   ft-* 

t  .            <^ 

ft.   e.    o 

3         v: 

w~t 

a*  j      i 

U     v-4    *~ 

<       0 

t- 

»'• 

o   t    ♦* 

t     4      t 

Mi 

•*     D    'O 

*< 

-o 

I.'      rt 

l>M 

P^  ft-. 

|l|               (' 

>: 

>.  Ml  c* 

O    ||    > 

o 

t"  Oi-i 

•r  ■        r 

c  > 

►  1  •-*  *• 

!/»•»»•■, 

«-»    ►*  4 


Jl  — • 


«-t  rj  -« 


^.  ^.  t 


illllHllUlll 
I  In   O  u.  •■-*  M.  I 


c  —>       m;  :i:  —< 
i/i » -i  i*.  m«  t/j  -i  (i.  i  i 

ilXjOhlpliU  l»l 

t>    UIVmU'O  .'•  IU 


m 

(L    .'    .» 

*-• 

**»-< 

•f<   4'    UJ 

(u 

»-< 

V.     j.      .. 

SI 

>>o 

V-   V.    <~ 

<.. 

lO  «/i 

o  <^.  *.-. 

». 

b.  «• 

lo   o 

o 

U            (, 

^!        1       1 

1 

«    »  Il 

U  SJ  ,•< 

Jr: 

o  ** 

•*  a  c 

■3 

O     I.    — 

t—i  — •  .  * 

«-« 

W    3     (; 

U-l  -t 

f-< 

<u  •-»  -• 

«     i    1 

1 

•o  a>  »h 

o  ^  «. 

V 

b     0J 

—i  u   t: 

a 

a<       it 

t  ..    ., 

-^« 

£1   UI 

*^ 

Deo 

o 

^  c    - 

» 

O   V.    'v 

v 

o  « 

0   •->    -• 

•- -,    £. 

il 

•r<    3     P 

3 

O  »-    J 

*-4 

o  c 

O 

<-    Vi 

*> 

w~ — flkarf 

I — i 

fc  13 

0 

3   O  S- 

%n        a 

»-h 

(1 

Hftlf. 

!• 

tt|M1| 

fc 

1       1        1 

1 

n  i.j  i.: 

1> 

h   >-    fc 

fc> 

t'l/jM 

n 

con 

O 

II    II    II        ■«       —.  -<  — . 


r*CU 

n 

O 

«•    .  .    t»     L. 

1       1 

i 

A- 

^■i    vi     ^      ^ 

fli    •- 

V 

fc 

4i  i  in  iii 

il   El 

(3 

:■» 

■uii  o  ^i 

•4  *^ 

•^4 

»/» 

*— '    '*   ■ 

102 


o 


Pi 


♦->  4- 


H  I 

— •  I 

.M  I 

<  I 

fc-  I 
I 

F>1  I 

O  I 

■<  l 
v;  l 
z.  I 
—  I 
-•  I 


1 

p.  a. 

1 

A 

►~t  «-i 

1 
1 

M 

>.  ^'H 

1 

£ 

<0  r- 1  «-< 

1             "S 

p 

^    —  t: 

1        »• 
1 

»/» 

a)  -^ 

at 


3  I 
U  I 
a    I 

K     | 

I 

a    I 


•    t- 

v 

M 

p  „ 

OJ 

"O 

u 

c; 

> 

t- 

1= 

M 

CM 

•  -o 

>  •-» 

wH 

TZ 

■r-. 

>  t» 

*-* 

■  <o 

-^ 

p. 

•  1= 

U 

-H 

^-^ 

l/> 

O 

i) 

1) 

b. 

»  f—i 

*-» 

u 

►  t/j 

- 

W 

I* 

•  *-« 

.— ( 

^ 

*/l 

l^ 

V 

•i. 

^ 

—> 

--^ 

»-> 

■rH 

iH 

o 

<1) 

■~ 

••>. 

t-> 

r— • 

*» 

t- 

t-l 

.-■ 

Is 

a; 

~J 

C: 

v/> 

O 

•-» 

cu 

tz 

"a 

01 

Al 

fc. 

n. 

»-i 

u 

i/i 

«, 

•0 

01 

Ci 

E3 

•  J 

^ 

J 

fH 

'U 

c 

^*: 

a, 

wH 

P. 

■^ 

~i 

.* 

c 

nj 

r~* 

B 

c 

■fH 

£1 

M 



u- 

— 

-.h 

>. 

(— ) 

»/> 

•t. 

>_ 

i/i    • 

3 

o 

4. 

» 

•a 

•<  I    «     •  *-•     •  — ' 


>.  1 

<u 

-H     1 

(1, 

.■\   1 

■a 

l/>     1 

,1! 

— I     1 

r. 

t-1     | 

••h 

1 

<™* 

0) 
<0 


01 

u 

% 

M 

Ol 

<a 

T» 

>. 

* 

n> 

u 

►3 

01 

*-> 

-r-l 
-I 

jC 

11 



•    P-. 

— 





1  - 





"^J 



a* 

1       -TJ 

L. 

"  t 

iU 

OJ 

N 

•  *c* 

«-* 

^-« 

in 

«H 

»     0 

•   A 

£~ 

F 

<.. 

I'i 

Vl 

•  11. 

III 

o 

;-, 

V* 

'  i-.l 

»  1— 1 

•-j 

o 

c/i 

o 

s; 

U 

pH 

•  ^-i 

4/i 

.3 

.» 

_« 

•     ^ 

ia 

«-» 

»-4 

■rH 

o 

l-< 

^« 

■U 

L< 

•  *— « 

•-» 

'I' 

1-1 

•u 

•-> 

II, 

»  4 

H 

t'l 

•  m 

at 

f 

•T  1 

11 

.V 

M 

•  Cu 

4i 

'0 

>U 

Ol 

c 

> 

=►• 

> 

•  ->1 

u 

c  , 

.V 

fX 

.« 

.-: 

C  J 

••: 

•  O 

.s 

I 

3 

rt 

u. 

L* 

Mi 

•  i- 

kS 

t- 

m-I 

i« 

•■;    < 

.  » 

•i! 

•  V" 

•#-h 

>. 

*•-« 

i/i 

ii. 

-  1 

P. 

•  ►■-« 

.— • 

1,1 

k.'     * 

•-> 

1  -i 



— 



-    | 

•    fm 

*-> 

'  »— f     | 

•  "3 

t-t 

0J 

'     TJ      | 

•  ^ 

«-t 

-o 

>     | 

•   -0 

i, 

V-i 

I    I 

Em 

K     I 

•  .—) 

*-> 

O 

a'    i 

•  j-f 

yi 

-C     I 

•  *-* 

«-( 

► 

*   I 

^1 

-"X 

>»  I 

•    0' 

t-4 

r— 1        | 

•    c. 

*o 

A    1 

•  .o 

■X>         : 

t-t 

J)     1 

•  t: 

is- 

-*; 

i-i     1 

c 

o 

•  b. 

H-H 

M 

Q-.     1 

•  >-. 

/-«    I 

2_    1 

•  i/i 

TT 

3     1 



I 



• —    1 

■-4 


O 


103 


the  header  entry  (in  DISPLY.link)  goes  from  offset  1?E  to 
0CH  (the  snapped  outgoing-  link  froir  SUM  to 
DISPIY.HE7_VAIUE).  The  linked  li'st  pointer  at  2LK  (in 
SUM. link)  points  to  DISPIY's  linkage  address  table  entry 
which  in  turn  points  to  DISPIY.link  (viz.,  r.IS?Iv  .link 's 
header  which  contains  the  first  node  of  DISPIY's  linked 
list). 

The  assembly  code  for  SUM,  ARRAY,  and  TISPLY  is 
included  in  appendix  (C)  along  with  the  output  venerated  "by 
SUM,  the  process  reference  table,  and  the  combined  linkage 
table  also.  The  process  reference  table  and  combined  linkage 
table  are  annotated  to  provide  additional  clarification. 
4 .   Observations  on  the  Implementation 

a.   Size  of  the  Dynamic  linker  Implementation 

The  dynamic  linker  including!  the  display  linkage 
table  and  display  process  reference  ta^le  routines  was  £3<iP 
bytes  in  length.  This  includes  IK  bytes  of  memory  statically 
allocated  to  the  combined  linkage  table  and  150  bytes 
reserved  for  the  hardware  stack.  (It  should  be  noted  tnat 
additional  memory  was  allocated  to  the  ?L/M-6£  stack  serm^nt 
to  prevent  stack  overflow  during  test  program  execution. 
This  was  necessary  since  the  PL/M-90  stack  is  allocated 
based  on  the  needs  of  the  dynamic  linker  and  does  not  take 
into  account  stack  operations  done  by  otner  procedures  in  a 
process.)  It  is   emphasized   that   no   effort   was   make   to 
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optimize   the   object   code.  Instead,  the  dynamic  linker  was 
written  to  he  as  clear  and  obvious  as  possible. 

The  dynamic  linker  was  also  compiled  without  the 
display  linkage  table  and  display  process  reference  table 
routines  (which  were  included  for  the  purposes  of  the 
demonstration  only).  This  edition  of  tne  linker  was  6272 
bytes  in  length.  It  is  estimated  that  a  complete  (i.e., 
including  unlinking)  and  optimized  implementation  -of  the 
dynamic  linker  should  require  about  7222  bytes  of  object 
code.  It  is  noted  that  error  conditions  were  not  checked  for 
by  the  dvnamic  linker.  However,  since  there  are  essentially 
only  two  error  conditions  which  could  occur,  it  is  felt  that 
the  size  estimate  for  a  dynamic  linker  is  still  valid.  The 
error  conditions  which  may  occur  are  (1^  a  reference  is  made 
to  a  non-existant  entry  point  (References  to  non-existant 
files  are  flagged  by  the  library  routines.),  and  (2)  Tne 
statically  allocated  IK  combined  linkage  table  is 
overflowed.  Sucn  problems  as  running  cut  cf  free  memory  or 
process  reference  table  entries  are  handled  by  the  unlinker. 
b.   Overnead  Associated  with  Snapped  Links 

One  of  the  major  arguments  against  dynamic 
linking  is  the  issue  of  overhead  associated  with  snapped 
links.  Eefore  debating  tnis  must  besue,  it  is  observed  mat 
the  cost  of  dynamic  linking  associated  with  snapping  a  link 
(i.e.,  the  first  reference  of  an  external  object)  is  on   the 
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order  of  the  overhead  required  to  statically  link  the  same 
object. 

With  respect  to  snapped  procedure  links,  the 
overhead  (associated  with  the  linker  implementation1)  lies  in 
two  areas.  First,  the  linkage  pointer  must  he  updated  to 
always  indicate  the  executing  procedure's  linkage  table. 
Thus  the  linkage  pointer  must  be  saved  and  restored  for  each 
external  procedure  reference,  which  requires  an  additional 
two  instructions.  Additionally  the  linkage  pointer  is  set  tc 
point  to  the  (dynamically  linked)  external  procedure  by  the 
snapped  incoming  link,  which  requires  a  third  instruction. 
Secondly,  the  execution  point  goes  from  the  calling 
procedure  tc  the  external  procedure  via  the  snapped  outgoing 
and  incoming  links.  This  requires  two  jump  instructions  not 
needed  for  internal  procedure  calls  thereby  c^ingin?  the 
total  overhead  to  five  instructions.  It  is  noted  tnat  the 
extensive  code  necessary  in  invoke  an  external  object's 
outgoing  link  is  considered  a  limitation  cf  the  S03£ 
(because  of  the  lack  of  an  9e5£  indirect  call  instruction' 
and  is  not  considered  overhead  induced  by  dynamic  linking. 

Recall  that  to  reference  external  data  (via  the 
outgoing  link)  a  call  to  the  outgoing  link  is  performed,  the 
virtual  address  of  the  data  is  loaded  in  a  pointer,  and  a 
return  instruction  (to  the  calling  procedure^  is  executed. 
Since  internal  data  is  essentially  referenced  by   loading   a 
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pointer  with  the  address  of  the  (internal^  data,  the 
overhead  associated  with  dynamic  linking  (for  data)  is 
limited  to  a  CALL  and  RETURN  instruction. 
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VIII.   CONCLUSIONS 

Eased  on  the  research  supported  in  this  thesis  it  is 
reasonable  to  assert  that  dynamic  linking  is  feasible  in  a 
microcomputer  environment.  However,  given  that  the  linker 
design  is  implementable  on  microprocessors,  it  can  be 
asserted  that  dynamic  linking  does  not  require  the  support 
of  specialized  hardware  and  thus  can  be  feasibly  implemented 
on  most  general  purpose  computers  (including  minicomputers 
and  main  frames).  The  overhead  is  within  reason  and  can  be 
far  outweighed  by  the  derived  benefits.  It  has  been  irplied 
[9,  13,  14]  that  dynamic  linking  requires  the  support  of 
specialized  hardware.  It  is  felt  that  the  major  contribution 
of  this  thesis  is  to  dispell  that  notion. 
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APPENDIX  A  -  PSEUDOCODE 


EXECUTIVE   Linker; 

/* 

Explanation  of  variables  and  constants  : 

2n_buffer  -  The  entry  name  buffer  is  a  string  variable 
where  the  entry  name  associated  with  an  external 
reference  is  stored  once  the  entry  name  has  been 
extracted  from  the  calling  procedure's  symbolic  name 
table. 

Fixed_?n_offset  -  The  fixed  symbolic  name  offset  is  a 
constant  which  represents  the  number  of  bytes  in 
that  portion  of  a  symbolic  name  table  entry  that 
does  not  vary  in  size  (i.e.,  the  descriptor,  link 
offset,  and  entry  point). 

Free_link_tatle  -  The  free  linkage  table  variable  is 

the  next  free  location  in  the  combined  linkage  table 

where   new  (object)    linkage    tables    can   be 
constructed. 

In_link_address  -  The  incoming  link  address  is  the 
virtual  address  of  the  incoming  link  for  the 
<external_procedure ! entry_name>  being  linked. 

Incomin?_l ink  -  The  incoming  link  structure  represents 
the  format  of  an  incoming  link.  Incoming  link  is 
based  at  the  incoming  link  address. 

Iinkage_ptr  -  The  linkage  pointer. 

Linkage_array  -  Linkage_array  is  a  linkage  table 
structure   based   at    the    linkage   pointer. 

New_link_ptr  -  The  new  linkage  pointer  is  assigned  the 
value  of  the  linkage  pointer  of  the  external  object 
being  linked. 

New_link_table  -  The  new  linkage  table  is  a  linkage 
table  structure  (of  the  external  object  begin 
linked)  based  at  the  new  linkage  pointer. 

Ob ject_seg_number  -  Object  segment  number  is  the 
segment  number  assigned  to  the  external  object  being 
linked. 
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Object_type  -  Object  type  represents  whether  the 
external  object  begin  linked  is  a  procedure  or  data. 

Out_link_address  -  The  outgoing  link  address  is  the 
virtual  address  of  the  out^oins  link  assigned  to  the 
<external_object !entry_name>  being  linked. 


Out?oin?_link   -  The   out^oin^ 
outgoing  link  address. 


link   based   at   the 


Sn_buffer  -  The   symbolic   name   buffer   is   a   string 

variable  where   the   symbolic   name  of  the  external 

reference  is  stored  once  the  symbolic  name  has   teen 

extracted  from  the  calling  procedure's  symbolic  name 
table. 

Sn_address  -  The  symbolic  name  address  is  a  pointer 
into  a  symbolic  name  table. 

Sn_item  -  A  symbolic  name  item  is  a  structure  based  at 
the  symbolic  name  address  and  represents  an  entry  in 
a  symbolic  name  table. 

Sn_offset  -  The  symbolic  name  offset  is  the  parameter 
passed  the  linker  and  is  the  offset  into  the  calling 
procedure's  symbolic  name  table  of  the  external 
reference  to  be  linked. 

Sn_size  -  The  symbolic  name  size  is  the  numbpr  of 
character  in  an  <external_ref erence lent ry_name>  as 
found  in  a  symbolic  name  table  entry. 

Sn_sizejnask  -  The  symbolic  name  size  mask  is  used  to 
extract  the  size  of  a  symbolic  name  from  a 
descriptor  in  the  symbolic  name  table  of  the  calling 
procedure. 


Sn_type_mask  -  The  symbolic  type  mask 
type  of  an  external  reference  (i.e 
data)  from  the  descriptor. 


extracts   tne 
crocedurp  or 


Target_address  -  The  target  address  is  the  ultimate 
virtual  address  in  an  external  object  which  the 
calling  procedure  seeks  to  reference. 
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Template_seg_num'ber  -  The  template  segment  r.urbor  is 
the  segment  number  assigned  to  the  linKa^e  table 
template  when  it  is  entered  in  a  process  address 
space. 

Template  -  Template  is  a  linkage  table  template 
structure  based  at  template  segment  number. 

Type_data  -  Type  data  is  a  constant  which  is  used  to 
identify  external  data  objects. 

Type_procedure  -  Type  identifies  external  procedure 
procedure  objects. 

/*  end  of  variable  explanations  */ 


/*  explanation  of  declaration  types  */ 


ADDRESS    -  a  virtual  address. 

EYTE      -  the  contents  of  a  virtual  address. 

CHARACTER  -  an  ASCII  cnaracter. 

INTEGER    -  a  variable. 

POINTER    -  an  address   variable   which   points  to  a 

user  defined  data  structure. 
STRUCTURE  -  a  Pascal  record. 


/*  end  of  explanation  of  declaration  types  ~/ 


111 


/*  The  following  is  a  list  of  variable  and  constant 
declarations  used  in  the  linker.    */ 

DECLARE 


Sn_buffer  :  STRUCTURE  of 

size  :  INTEGER; 

name  :  ARRAI  of  CHARACTERS; 

end; 

Fixed_Sn_offset  :  INTEGER  CONSTANT; 
Free_link_table  :  ADDRESS; 

In_link_address  :  POINTER; 

Incoming  link:  :  STRUCTURE  BASED  at  In_link_add ress  of 

Link_snapped_bit  :  BYTE; 

Load_Lp  :  INTEGER; 

Jump_inst  :  INTEGER; 

END?" 

Linkage_ptr  :  POINTER; 

Linkage~array  :  STRUCTURE  BASED  at  Linkage  ptr  of 

Size  :  INTEGER; 

Snt_address  :  ADDRESS 

Body  :  ARRAY  of  EYTSJ 

END; 

Linkage_address_table  :  ARRAY  of  ADDRESS; 

New_link_ptr  :  POINTED; 

New  link_table  :  STRUCTURE  EASED  at  New  link_ptr  of 

Size  :  INTEGER; 

Snt_address  :  ADDRESS; 

Eody  :  ARRAY  of  BYTE; 

end; 

Object__se£r_number  :  ADDRESS; 
Object~type  :  EYTE; 

Out_link_address  :  POINTER; 
Out?oinp_link  :  ARRAI  of  INTEGER 

BASED  at  Out_l in*_address ; 

Sn_buffer  :  STRUCTURE  of 

size  :  INTEGER,* 

name  :  ARRAY  of  CHARACTERS; 

end; 
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Sn_address  :  POINTER; 

Sn_item  :  STRUCTURE  EASED  at  Sn_address  of 

descriptor  :  3YTE; 

name  :  ARRAY  of  CHARACTERS; 

liii£_offset  :  INTEGER? 

entry_point  :  INTEGER; 

end; 

Sn_offset    :    INTEGER; 
Sn_size    :    INTEGER; 
Sn~size  mask    :    BYTE   CONSTANT; 
Sn"typejnask    :    BYTE   CONSTANT? 

Target_address  :  ADDRESS; 

Template_se^_number  :  POINTER; 

Template  :  STRUCTURE  BASED  at  Template_se^_r.umter  of 

Size  :  INTEGER; 

Snt_offset  :  INTEGER; 

Bodv  :  ARRAY  of  BYTE? 

end; 

Type_data    :    BYTE   CONSTANT; 
Type'procedure    .    BYTE   CONSTANT," 

END    of    DECLARATIONS; 
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/*  linker  Control  Module  */ 
BEGIN 

/*  Save  processor  registers  if  necessary  */ 

CALL  Access  Sym"bolic_NameJ)ata; 

PARAMETER_LIST  :  Sn_offset,  Sn_buffer,  En_buffer, 

Linka^e_pointir; 
RETURN  LIST     :  Sn_address,  En_buffer,  Sn_buffer, 

OtJect_typef  Cut_link_address ; 


/*  ASM_Make_Accessable  calls  on  the  Address  Space  Manager 
to  add  the  object  found  in  Sn_buf fer .name  to  the 
process  address  space  and  return  tne  segment 
number  assigned  to  that  object.  */ 

CALL  ASM_N!ake_Accessatle; 

PARAMETE*_LIST  :  Sn_buf fer . name ; 
?.ETURN_LIST     :  Ob ject_se?_numberJ 

CALL  Linkage  TableJP.outines » 

PARAMETER_LIST  T  Ob jec t_se?_number ,  Link_address_table , 

Eree_link_tablet  New_link_ptr  ; 

RETttrn_LIST  :    New_l ink_ptr ,    Link_address_ta'ble , 

Free_link_table; 

CALL  Access_Entry_Name  Lata; 

PARAME?EP_LIST  :  Sn_address,  En_buffer,  New_link_pt r , 

Object_type,  Object_sep,_number ; 
RETTTRN_LIST     :  Target_address ,  In_link_address; 

CALL  Snap_the_Links ; 

FARAMETER_LIST  :  In_li nk_address ,  Out_link_address  . 

Mew_link_ptr,    Object_type, 

Tar^et_address ; 
RETURN   LIST  :    None; 


/*   restore  processor   registers    if   necessary   */ 
JUMP    to    Out_link_address; 
END    Linker; 
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Access_Symbolic_Name_Data  performs  the  following  functions: 

1.  Detains  the  address  of  the  symbolic  name  of  the 
external  reference  being  linked. 

2.  loads  the  symbolic  name  of  the  external  reference 
in  the  symbolic  name  buffer  (Sn_Puffer)  . 

3.  Loads  the  entry  name  of  the  external  reference 
in  the  entry  name  buffer  (En_buffer). 

4.  Computes  the  outgoing  link  address  and  determines 
whether  the  external  object  is  a  procedure  or  data. 

PROCEDURE  Access_Syrbolic_Name_Data; 

PARAMETER_LIST  :  Sn_offset,  Sn_buffer,  En_buffer, 

Iinkage_pointer; 

DECLARE  i,  temp  :  INTEGER; 

Sn_address  =  Linkage_array. Snt_address  +  Sn_of f set  ; 
Sn_size  =  Sn_item.size  AND  Sn_size_mask:; 

/*  Load  the  symbolic  name  into  Sn_cuf f er  .name .  */ 

i  =  i; 

DO  WHILE    (Sn_item.name(i)    <>    ':')    AND    (i    <=   Sn_sIze)J 
Sn_buf f er.name(i )    =   Sn_i tern .name(i  ) ; 
i  =   i  +   i; 

end'veile; 

/*  Load  symbolic  name  size  into  Sn_buf f er . si  re .  */ 

IF  i  =  Sn_size  THEN  Sn_buf f er . si ze  =  i» 
ELSE  Sn  buffer. size  =  (i-1); 
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/*  Load  the  entry  name  buffer  with  the  entry  name.  */ 

IF  i  =  Sn_size  "HEN  BEGIN 

/*  No  entry  nane  specified,  default  to  the 
symbolic  name  as  tne  entry  name.   */ 

En  buffer. size  =  Sn  size; 
FOR  i  =  1  to  Sn_size  by  1  TO 

En_buf fer.name (i )  =  Sn_item. named  )  * 

endteen; 

ELSE  BEGIN    /*  entry  name  specified  */ 
temp  =  ij 
i  =  i  +  I? 

/*  load  size  of  entry  name  in  En_buf f er. si ze  */ 

En_Euf f er.size  =  Sn_size  -  i» 

/*  load  entry  name  into  entry  name  buffer  * / 

DO  WHILE  (i  <=  Sn_size) 

En  Buffer  .name  (i  -  temp1!  =  Sn_i  tern. name  (i  )  J 
i  =  i  +  1; 

endwhile; 

endelse; 

/*  Compute  the  address  of  the  outgoing  link  and 
determine  the  type  (procedure  or  data)  of  the 
external  object.  * / 

Out_link_address  =  Linkage_pointer  + 

Sn_item.linic_of  fset>* 
Object_type  =  Sn_item .descriptor  AND  Sn_type_mask; 


RETURN_LIST  :  Sn_address,  En_buffert  Sn_buffer, 
Object_typet  Out_link:_address  ; 

END  Access_Symbolic_Name_Data; 
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Llnkage_Ta'ble._Routines  performs  the  following  functions: 

1.   Determines  if  a  linkage  table  already  exist  for  the 
external  reference  being  linked. 

a.  If  not,  linkage_Table_Routines  initialized  the 
Linkage  Address  Table  value  for  the  object  and 
then  calls  on  Build_0b ject . link. 

b.  If  so,  Linka,<?e_Table_Routines  sets  a  return 
parameter  ( New_link_ptr )  equal  to  the  linkage 
pointer  value  for  the  new  object's  linkage  table. 

PROCEDURE  Lin*age_Table_Routines; 

FA?.AMETER_LIST  :   Ob  ject  _see,_number,  Link_address_table  , 

Free_link_tatle ,  New_link_ptr; 

IF  Link_address_table  (Ob ject_seg_number )  =  nil  THEN 

/*  This  is  the  first  time  the  object  has  teen 
referenced  by  the  process  and  the  linker  must 
build  a  linkage  table  for  the  object.   */ 

BEGIN 

Link_address_table    (Ob jer t_seg_nurrber )    = 

Free_link_ table  J 
CALL   Build   Object. link: 

FA?.AMETER_LIST    :    Object_type,    Free_li nk_table , 

Sn_buffer,    Ob ject_se?_number; 
RETURN_LIST  :    New_l ink_ptr ,    Free_l ink_table ; 

endtfenj 

ELSE 

/-'-   The   object   already   has   a    linkage    table.    :;:/ 

New_link_ptr  =   Link_address_table    (  Object_seg_r.umter ) : 

RE?URN_LIST    :    New_li  ni£_pt  r  ,    Link_address_table  , 
Free_link_table; 

END   Linkage_Table_T,outines  J 
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Build_Object .link   performs    the    following   functions: 

1.  Causes  the  Address  Space  Manager  to  load  the  external 
object's  linkage  table  template  into  the  process 
address  space. 

2.  Initializes  a  return  parameter  (New_link_ptr )  to  the 
value  of  the  object's  linkage  pointer. 

3.  Appends  Object. link  to  the  end  of  the  combined  linkage 
table. 

4.  Deletes  the  linkage  table  template  from  the  process 
address  space. 

*«*  +**  ***  %■*  ***  *•*  v#  •*"  *'*  *■**■*  »•*»  w>«*m  »•*  »•*  «"  y*  *•*  ■*'■*  *■*  ***  -'*  ■**-  v*  ■**  »■«•  -'-»'-  -  -  -  -  *•*  »■-  v*  «■*  •>•-  «'-  -■-  V'  «a»  %k*  «.*»  *<-  %■-  -v—  *j-  »•-.*'-  v*  *  -  *'«  »'-  •»■*  •»■■*  •>•-  ■>"  »**  »•-  / 
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PROCEDURE  Build_Object.link; 

?ABAMETER_LIST  :  Cbj ect_type ,  Jree_l ink_table ,  Sn_tuffer, 

Object_seg_number; 

DECLAF.E  i  :  INTEGER; 

/*  mhe  following  two  steps  cause  Sn_buf'f er.  name  to  be 
loaded  with  the  filename  <symbol!c  name . template> 
and  then  invokes  the  Address  Space  manager  to  have 
the  template  loaded  into  the  process  address  space 
(with  ASM_Make_Accessable  returning  the  segment 
number  assigned  to  the  template.   */ 

APPEND  'template'  to  Sn_buf f er.namej 
CALL  ASM  Make  Accessaries 

PARAMETER  LIST  :  Sn_buf f er .name ; 

RETURN_LIST    :  Templa te_seg_number ; 

New_link_ptr  =  Eree_link_table; 

IE  Object_type  =  Type_procedure  THEN  BEGIN 

/*  If  the  object  is  a  procedure,  then  its  symbolic 
name  table  is  in  the  object  code  segment.  */ 

New_link_table.Snt_address  =  Template .S nt_offset  + 

Ob ject_seg_number ; 
EN DTP ENJ 
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ELS?  BEGIN 

/*  If  the  otject  is  data,  then  its  symtolic  name 
table  is  in  its  template.  */ 

New_lini_table.Snt_add.ress  =  New_link_ptr  + 

Template .Snt_of f set ; 

endflse; 

New_link_tatle.Size  =  Template . Size; 

FOP.  i  =  0  to  (Template. Size  -  2 )  by  1  EO 

Nev_lin*_table.Pody  (i^  =  Template  .Body  (i); 
ENLFOP; 

Free_link_table  =  Free_link_table  +  1  + 

Template .Size; 

CALL  ASM_Remove_Seg; 

PARAMETER    LIST    :    Sn_buf  f er  .name  J 
RETURN_1IST  :    None; 

RSTURN_LIST  :  New_link_ptr ,  Free_l ink_table ; 

END  Build._Object.link; 
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Access_Ent ry_Name_Data  performs  the  following  functions: 

1.  Computes  the  target  address  in  the  external  otject  to 
"be  utilized  in  the  linkage  process. 

2.  Computes  the  incoming  link  address  (if  applicable). 

Sg!  *i*  5.*  *;;  *i*  JJ?  V  •*;*  »1*  ■%*  *I*  *i»  V  5J* »£  sis  *i*  *i»  *i*  »i*  *S*  *jc  *!*  ^1*  5jc  ;;:  5,*  5,i  s;t vtt  i\t  jj»  ;;c  >;*  ;|t :,;  ?;»  s;c  *;;  *,c  ;£  ;;c  j;c  j|;  ~*  J,*"  *;c  *;t ;;:  5;;  ;;c  5;j  ;;s  si*  5;;  j;t  #;:  ;;c  5;c  / 

PROCEDURE  Access_Entry_Name_Data; 

PA?AMETE?._LIST  :  Sn_address,  2n_buffer,  New_link_ptr , 

Object _type,  Ob  ject_se*_nu  frier  »~ 

/*  Get_Next_Sn_i tem  causes  Sn_address  to  point  tc  the 
next  entry  in  the  external  object's  Symbolic  Name 
Table.    */ 

PROCEDURE.  Get  Next_Sn_item  (Sn_address) ; 

Sn_address  =  Sn_address  +  Eixed_Sn_of fset 

+  (?n  item. descriptor  ANE  Sn  size  mask); 

RETURN  Sn_address;~ 
END  Get_Next_Sn_item; 

/*  Begin  Access_Entry_Name_Da ta .   */ 

Sn_address  =  New_link_table .Snt_address ; 

DO  WHILE  Sn_item.name  O  Sn_buf f er . name; 
CALL  Get_Next_Sn_item? 

?arget_address  =  Ob ject_seg_number  +  Sn_i tem.ent ry_pcint ; 

IF  Object_type  =  Type_procedure  THEM 

In_link_addre?s  =  New_link_ptr  +  Sn_i ten  .  li nk_of f se t ; 

RETURN_IIST  :  Ta rze t_address t  In_link_address ; 

END  Access  Entry  Name  Data; 
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Snap_the_Links  performs  the  following  functions: 

1.  Snaps  the  outgoing-  link  and  incoming  link  for  a 
procedure  object. 

2.  Snaps  the  outgoing  link  for  a  data  object. 

PROCEDURE  Sr.ap_the_Iinks; 

FARAMETER_LIST  :  I n_l inK_address ,  Ou t_link_address  , 

New_link_ptr ,  Object_type t 
Targe  t_address ; 

IP  Object_type  =  Type_procedure  TEEN  BEGIN 

/*  Snap  a  link  for  an  external  procedure.  */ 

Cutgoing_link  (2)    =  'Jump  to'  In_link_address ; 

IF  Incoming  link. link  snapDed  bit  is  unsnapped  TEEN 
BEGIN 

Incominr_link.Load_Ip  =    'load   Lp'   New_link_ptr; 

Incoming~link. Jumu_inst  =  'Jump  to'  Target_address; 

endthen; 
eneteen; 

else  begin 

/:;:  Snap  a  link  for  external  data.  :;:/ 

Outgoing_lir.k  (?)  =  'load  pointer'  Target_addressJ 
Outfiroine_link  (1)  =  'Return  instruction'; 

enteise; 

END   Snap_the_Links; 
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EXECUTIVE  Address   Space   Manager; 

/"• 

Explanation  of  variables  : 

PRT_size  -  The  size  of  the  process  reference  tatle. 

Seg_number  -  The   segment   number  assigned  to  a  newly- 
loaded  object  by  the  procedure  Load_Cbject. 

PPT  -  The  process  reference  table. 
/*  end  of  variable  explanation  */ 


/*  The  following  is  a  list  of  variable  and  constant 
declaration  used  in  the  Address  Space  Manager.  */ 

DECLARE 

PRT  size  :  INTEGER; 
Seg~Number  :  ADDRESS; 

PHT  :  ARRAY  of  STRUCTURES  of 
¥alid_bit  :  BOOLEAN; 
Name  :  ARRAY  of  CHARACTERS; 
Se*?_number  :  ADDRESS; 

end; 

END  of  DECLARATIONS; 
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ASM_Make_Accessable  performs  the  following;  functions: 

1.  Determines  if  the  object  passed  as  an  arguments  is 
already  in  tne  process  reference  table  (i.e.,  is 
already  in  the  process  address  space). 

2.  If  not,  loads  the  object  into  memory  at  the  next 
available  memory  location  and  updates  the  Frocess 
Reference  Table  (PRT). 

3.  Returns  to  the  point  of  call  the  s°gmenNt  number 
assigned  to  the  object. 

5JC  *f*  »i»  3JC  *i»  5,C  »,»  JJi  »,*  *(J  JJC  *.,t  3j£  »,»  *^*  »,i  J,i  ^,t  J,*  ?t5  Xt  *|*  *j*  ^,C  *{+  5|5  3JJ  3,S  »,£  .^  ^X  *,»  *p  5J*  *|i  *,!  Jp  *JC  *^>  *,■»  JJC  »,i  *[*  ^,*  ^*  ,(»  JjC  *,S  »,»  1,1  J,*  ^J  J|»  -,*  JJi  5,1  *^C  ?,i  *p    / 

PROCEDURE  ASM_Make_Accessable; 

PARAMETER_IIST    :    Object_name? 

DECLARE  i  :  INTEGER; 

found  :  FOOLEANJ 

i  =  i; 

found  =  false; 

/*  check  to  see  if  Object_name  is  in  the  PRT  */ 
DO  WHILE  NOT  found  AND  i  <=  FRT_size; 

IF  PRT(i) .valid_bit  =  valid  THEN  PEGIN 
IF  ?^T(i).name  =  Object_name 

THEN  found  =  true; 
ELSE  i  =  i  +  i; 

endteen; 
endveiie; 
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IF  NOT  found  TEEN  EEGIN 

/*  find  a  free  PRT  entry  :;:/ 

i  =  i; 

DO  WHILE  PRT(i). valid  bit  =  valid; 

i  »  i  +  1; 

endweile; 

CALL  Ioad_otject; 

FARAMETER_LIST    :    Object_name; 
RETURN_LIST  :    Seg_Nufnberi 

PET(i).name   ■  Object_Name; 

PET (i).seff  number  =  Sef_Number; 

PPT(i) .valid_bit    =   valid; 

ENDTEENi 

RETUEN_LIST  :  PET ( i ) ,seg_number ; 
END  ASM  Make  Accessable; 
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/i'i  i'x  ilt  3tt  5**  i_"f  ***  s*f  s?*  s**  Vf  V*  ***  Vf  sSfi  »**  ***  **  sss  ***  *•*  ***  *■*  •■*  *■*  »•*  *■*  v*  *'f  ***  *■*  •**  »••  ***  *■*  •**  •**  *•*  *••  »■*  **•  »•*  »•*  »•*  *•*  *■»  ***  »•*  *•*  ••*  »**  *-*  *•*  ***  **<•  »■»  **»  %*» 
*|*  *»*  *»*  *|"*  *|»  *i»  »»»  *»*  *i»    #(«*4*  *,»   »,*-,»  *,»  «,.  *,,   *(»  -,-  #!»   ,,.,   #,„   .,*   »,.    *,.  »|%  W|t    »,,-,*    »,»   ,,»  ,(»  »,.    .t.  *,«  «.,.    »,.  »(%  «p   -,.  .,»  *(»  »,»  »,»   ,,»   »t»  »(»  ^.    »j»  ,,»   ,t.    -   .  »j,  »(»  #|*  -.  .    .,«  »)% 

ASM_Remove_Seg-  performs  the  following  functions  : 
1.   Removes  an  object  from  a  process  address  space. 

3JC  3JC  *|C  5JC  3J?  3j«  3JC  3yC  *|C  *^*  3J5 *j»  »,»  »,»  «f*  5JI  ^«  2J(  J^  5jC  2jC  3JC  3JS  5JS  *f»  3|S  J|S  *J?  *,£  *^C  -^*  9gG  -,-.  ?J5  JH  ^-.  *jC  3J5  5j»  5|C  *,£  ^,1  SjG  3JC  3JC  JJC  5£C  ?ji  5JC  ,,*  5JC  *^t  5J5  3J£  S|*  Jf£  »,»  •  £  ?i*  / 

PROCEDURE  ASI*_Remove_Se£; 

FARAMETER_LIST  :  0 d ject_name J 

DECLARE  i  :  INTEGER; 

found  :  BOOLEAN ; 

/*   find   Object_name   in    tne    process    reference    tatle    (PET)    */ 

i    =   li 

found   =   false** 

DO  WHILE  NOT  found  AND  i  <=  ?RT_size; 

IF  FRT(i).name  =  Otject_name 

TEEN  found  =  true; 
ELSE  i  =  i  +  i; 

endwhile; 

/*  remove  the  otject  from  tne  PRT  */ 
PRT(i).valid_Dit  =  invalid; 
RETURN_LIST  :  none; 
END  ASM_T,emove_seg; 
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APPENDIX  B  -  DEMONSTRATION  SOURCE  LISTINGS 


<< 
csi 

»-» 

HH  ft 

E-"  ft 

t-H  * 


to 

CO 
O 

o  o 

Pi 

PL,  H-t 

*->■  E-t 

w 

1-4  ■* 

£4 

1-1  eo 


CO 

.-a 

CO 

•*~* 

«*: 

w 

\ 

Eh 

ft 

i— • 

O 

z 

<S»J 

Eh 

» 

o      w 

CO 

\ 

W        h4 

en 

l-H 

>H 

►<;      w 

t-* 

*-» 

» 

w      o 

z 

i-4 

p 

»■ 

\ 

< 

t>« 

< 

\ 

\ 

»K 

z 

W        P-i 

i-a 

(— 1 

Pi 

CO 

CO 

»      Oi 

\ 

o 

t-4 

» 

Pa 

CO 

to 

W  O 

li- 

•—1 

D         O 

•"3 

Eh 

pa 

Pa 

tn  CSJ 

•  «h 

ft 

6h 

O         Pi 

1— 1 

PS 

Pi 

•    »    »o ^ 

\ 

ft 

< 

O          CO 

en 

hlPfl              ►      » 

*      *     \      Ci             » 

m 

csj 

z 

cv 

C/J 

\ 

« A    ►*    * 

KICX*      Ehx 

s 

CO 

i— i 

•-3  O 

< 

•O      P4  EC 

HHOl           Mffi 

-Si 

pa 

»-4 

l^ffiW 

■• 

CO 

>H 

\ 

N      Ph   <S>   C£ 

KMW  Eh»h  h 

%      \ 

M 

«* 

OCX 

t-4 

HiA   CV 

C*  C5x  CSS  •-•         CSJ 

Ph 

w 

►"H 

•  Pa 

Q 

pa 

t-4 

Eh  E- 

v      \      v      k4  gnv 

tH   Eh 

«5 

6h 

Z  O    •• 

Pa 

««J 

t-H 

•— 1* 

CO 

S3  •— i 

t— i 

t-i 

O  P4  ,H 

EH 

o 

« 

hh 

t-4         Eh  Eh 

Eh   Eh  £h  Eh  Z   (H 

*      >-4 

Pi 

Z 

fH  X  Pm 

i— i 

pa 

Eh  i— i  t-H 

H»H   M   CO    H    M 

"«! 

t— l 

Eh  pa    •• 

o 

o 

Eh  « 

KhhIhI 

i— i  t-a  »-4  z  w  i-a 

Eh   Eh 

t» 

«r   .. 

pa 

V. 

t— t 

pa  pa  ►-a 

►-H  z 

>-*  pa 

CO 

HlHSl 

Pi 

ft 

h4 

eh  o      pa  pa 

mo      -wv  «  pp 

t-4  CO 

Z 

CO 

e-t  Ph  CO 

E-t 

z 

Pa  Pa  co  o 

WW  t-l  ih  D  W- 

W 

< 

w 

p*  ••  z 

to 

Ph 

CO 

Eh 

>—t 

EH£>     1-4     «*J 

Ph  P-.  33  »-)  Eh  »-H 

EH    Eh 

« 

CJ 

z      >-4 

•  •> 

**i 

M 

t— » 

o 

2«<fc 

O   O   O   <   Ph    ><1 

&a  o 

ciJ 

o 

O  Z  Ph 

o 

t-4 

«5 

t-4 

Ph 

t-t  £h  Ph  CO 

Ph  Ph  P~  O  «  t-4 

CO  z 

o 

« 

O  l-t 

o 

« 

Pi 

p« 

•   P4    PM 

•  • 

Eh 

Eh 

>— t 

Pa 
pei 

Ph 
ft 

now 

o 

ft 

li- 

•-a 

t-4 

ft 

>  «< 

pa 

ft 

o 

ft 

« 

-4  O 

X 

ft 

ft 

ft 

pa 

\ 

H 

<S  p.,  Pa 

pa 

\ 

— 

V 

« 

H-l 

00         M 

1— » 

I  pa  O 

Ph 

21  t-l  > 

Z 

V  ^  z 

O 

1-4   «    l-H 

O 

Ph  o 

Z  Pi 

t-H 

cs 

•-•      w 

00 

•-•  e-<  ^a 

1 

1  o  i-h 

Z 

co  Pa  Ph 

t-4 

C\J 

V 

t-H  »-3    Z 

i-l 

wwo 

Ph 

»-H   O    O 

126 


fr  * 

-X-    it 

it 

\ 

it 

it 

* 

* 

a 

it 

it 

* 

* 

it 

«- 

* 

it 

• 

i 

& 

it 

6-» 

PC 

* 

it 

PC 

Ph 

* 

it 

C_) 

O 

» 

it 

< 

a- 

it 

pa 

Z 

* 

it 

to 

< 

* 

it 

EH 

s: 

» 

it 

it 

it 

O 

Pm 

«■ 

it 

EH 

C_) 

* 

it 

«< 

CO 

* 

CJ 

•at 

Ph 

* 

z 

* 

z 

1-1 

CO 

>f 

o 

it 

1— I 

-«5 

* 

t— 1 

£ 

PC 

Z 

CO 

w 

Eh 

it 

EH 

PC 

CO 

••« 

N 

< 

it 

CO 

pq 

pq 

* — 

PC 

it 

Eh 

PC 

W 

» 

«5 

it 

PC 

K 

<=i 

» 

iS) 

it 

t-i 

it 

Ph 

pq 

Ph 

co     ■> 

c* 

:c- 

O 

it 

Eh 

«C 

CO  *-» 

^~- 

a 

pq 

it 

C_3 

- — « 

•  •k 

pq  co 

% 

Ph 

«*; 

CO 

pq 

iH 

PC   CO 

1-1 

vc 

W 

PC 

CO 

Hi 

-«i 

o  w 

•< 

A- 

Ph 

it 

«*; 

pq  •• 

Eh 

z 

pew-    -«  pc 

r-H 

PC 

it 

PC 

PC  PC 

PC 

•» 

P£3          CO  <    Ph* 

•* 

EH 

» 

E3 

it 

o 

Ph   W 

CO 

pq 

*~v 

EhW  CO           Ph 

PC 

i— • 

*c 

p-^ 

it 

P-)   £H 

pq 

EH 

CO 

2«WW  < 

h 

Z 

it- 

Ph 

it 

l-H 

*»3  Z 

c«a 

X 

PC                   CO 

i-h  ED  PC  CO 

EH 

i-h 

M 

o 

it 

t-H 

-tA  ►— 1 

►— i 

pq 

Z 

pq             pq 

06hO<  W 

Z 

« 

o 

it 

o 

o  o 

k-1 

O 

EH             PC 

PL,  O  O  pq  co 

i-h* — 

pq  PQ 

PC 

it 

CO 

Z  Ph 

< 

pq 

r-H 

z^       Ph 

£3  <  V>   W 

o 

EH  EH 

w 

Ph 

it 

«5 

»-H 

»-H 

pr; 

EH 

i-t          •  « 

PC  «         W   (C 

PUW     - 

►*>h 

» 

it 

PC  co 

Eh 

CD 

< 

o  w  w  < 

£h^W,_)Pi 

PC  pq 

pppq 

* 

t-H 

it 

Z 

£-•  co 

•— i 

c 

t<» 

Ph  pc  eh 

Ph  co  co  ~q  Ph 

PC  p  EH 

«• 

«c 

it 

•a* 

co  Pq 

Z 

pq 

l-H 

O  >-•   CO 

h/v       pq  «xj  «*S 

WH>H 

Ph  Ph 

«■ 

z 

it 

wPC 

t-H 

o 

l-H- 

pc  eh pp  co 

co  co  pc  eh  w 

EH  O  PR 

«» 

►H  PC 

* 

PC 

it 

CO 

Ph 

O 

«*! 

tnU          W 

W  W  Ph  h/v  W 

z  D 

«"■■* 

C3  ED 

«■ 

M 

* 

EH 

pq   Ph 

57 

PC 

i— « 

P-,  Ed  Ph  pc 

DDftKH 

l-H  ptj^^ 

Ph 

o  « 

» 

E-" 

it 

C3 

P-   -*J 

CO 

Ph 

EH 

W  PC  i-h  Ph 

►J,  »_,  <  p}  pq 

OE-W 

E-» 

O  Ph 

* 

K 

it 

Ph 

S3  H/> 

-c- 

t— t 

pq  eh  ha-  o 

<  «jin-p=i  «*: 

Pi  CO  r-H  >h 

EH  O 

* 

Ph 

it 

EH 

Ph   O 

w 

•  • 

z 

CD  CO  W    < 

>  >.  PC  <  EH 

H/V        

pq 

wo 

* 

it 

CD 

pq  z 

&q 

l-H 

HH   "       PW 

haw  W  H/V  w- 

2:  2: 

►«  PC 

«■ 

it 

O 

O  HH 

Cvl 

21 

«*5  Eh  O  W 

PCPC  t*J  fed  « 

<  «£  w  pq 

«3  Ph 

«• 

it 

C  PC 

t— t 

CO 

CO 

>Oh  w 

pq  p3   2  Z   2 

«  pc  5: 

CsJ 

i-h^ha- 

M> 

* 

>H 

PC  EH 

•■> 

—i 

«J 

CO 

Wpq  Z   •< 

fe*3  fe*1  ►-•  hh  l-H 

o  o>  «*, 

►— t 

PhPQ 

* 

* 

-< 

Ph  CO  >^ 

< 

w 

w 

Eh^G    « 

Z  Z  i-l  i-4  l-H 

o  O  Z 

co 

CO  Ph 

«■ 

it 

HH 

•< 

l-H 

pq 

o 

w  pq 

i— i  >— t 

PC  PC 

r-H  >H 

* 

it 

Ph 

..  w 

l-H 

E- 

to 

o 

pco 

H-i     _» 

Ph  P- 

«  Eh 

tf 

it 

CO 

PC 

P-. 

l-H 

l-H 

PC 

«• 

it 

t— t 

►•  < 

CO 

Z 

HH 

Ph 

pq 

PC 

* 
* 

it 
it 

P3 

-*!  hh 
►H  O 

»— 1 

Ph 

l-H 

l-H 

«*; 

* 

it 

;^ 

Ph  pq 

W- 

EH 

M 

* 

it 

>r 

CO  Ph   O 

JJ 

l-H 

o 

* 

it 

•JJ 

»-H 

Z 

w 

z 

PC 

Ph 

»  «• 

»     «- 

it 

V. 

(=< 

pq 

V. 

l-H 

W 

a 

V 

•-1 

l-H 

a, 

2_- 

o 

o 

T-l 

»h  cv: 

cv 

T-H 

<S 

CO 
1 

1 

2: 

to 

•«*<  if)  CO 

o 

\ 

1-4 

Ph 

127 


\ 

••» 

CO 

* 

t— ( 

CO 

it 

««; 

pq 

& 

z 

z 
ps 

pci 
P 

W 

<•— * 

E- 

o 

w 

p 

Em  O 

P 

ft 

E-i 

<  w 

•«b 

O  < 

w 

£-• 

o 

pq 

X 

p 

P 

P  fed 

o 

PM 

M 

P 

W  Em 

«*i 

•-J  Z 

«*; 

■ov 

W 

PQ 

P 

z 

«    t-M 

p 

P 

PC 

«*i 

.c-n 

Em  ^ 

p 

O    »-M 

CO 

P 

£-• 

Em 

Pm 

CO 

o 

CO 

w 

Em 

z  w 

CO 

«S 

Z 

P 

•*! 

Z  CO 

X: 

-<  p 

co 

t> 

o 

O 

P 

P  CO 

W 

Em 

pq 

M/V 

«*J 

W 

p  pq 

P 

OS 

z 

w 

feci 

pq 

Em  tt 

*~* 

o  z 

Pi 

p 

pi 

Z 

p 

P  P 

P 

P    t-M 

ft 

p> 

PQ 

t— ( 

p 

P  P 

W 

-*j 

Eh 

p 

E-i 

PI 

Em 

<d 
P 

Em 

Z 

P   CO 
P  CO 

W 

« 

P 

-%r 

Z  M 

l— l 

p  p 

w 

P4 

w 

CO 

«*;  co 

o 

<  p 

Eh 

P=i 

C_> 

z 

z 

CO 

pq 

P  P 

p 

M/V 

Em  P 
P 

Z 

(H 

w 

il 

P 

w 

co 

P  «x; 

»— i 

P 

-tA 

Pd 

z 
o 

P 

P  »• 

fe£3  P 
Z  3= 

P 

e- 

P 

Pi 

o 

«q  CO 

•-H  E- 

*-i 

U1  t-l 

o 

z: 

w 

M/>    CO 

l-M- 

<*i  •» 

Z  PQ 

w 

«*; 

Pi 

P4 

fed  W 

P 

>  P 

l-M    < 

•-5 

z  •»> 

P 

Z  PC 

P  Z 

-IP-P 

P  Em 

p 

m/vp 

CO 

Em 

hm  P 

P  «c 

Z  £m 

o 

V. 

•"3  «S 
P  Z 

•  •». 

CO 

w 

CO 

PP 
—  «4 

Em^ 

PZ 
{3  t— i 

z 

* 

o  P 

p 

o 

>' 

CO  p 

E-  O 

co  «*: 

•<  a 

^w 

w 

o 

•  «k 

«; 

pi)  W 

W  P 

P  P 

p  P 

fr 

Em 

6-* 

w 

M 

p 

K  CO 

tsl  W 

^v 

P 

P  z 

CO 

w  x 

•» 

z 

Pm 

< 

p 

C3  «< 

»-M    Z  «• 

«^P 

HM    KM 

p 

• 

pp 

p 

1— 1 

z 

CO 

P  PQ 

Pt-M 

* 

P 

P    P 

p 

CO 

:=> 

p  o 

w 

PS 

•— 1 

pq  w 

««;  p  «• 

W  Em 

P 

Em 

CO 

ft 

£h  ft 

X 

w 

p 

opq 

h: 

Pt    Z 

CO 

z 

z 

w 

p 

z 

£-• 

Ei 

O  P 

Em 

• 

c?  •— * 

CO  * 

o 

w 

o 

o 

1— 1 

PS 

X 

pq 

P  P 

•  •- 

►-»pq  pq 

PO 

W   Em 

t— 1 

O 

o 

o 

E-< 

CO 

w 

p 

P  ««J  P 

Z   ►_! 

*-q 

p  p 

z  o  \ 

Em 

w 

« 

p 

Pi  Pi 

♦  *» 

>-• 

PQ 

Emh^ 

>-»  £=»  PQ 

o  w 

»-M    P    «• 

«< 

p 

P 

PL. 

WW 

•< 

w 

•< 

•  •  -*/> 

p 

p 

< 

O  CO 

En*-** 

csj 

p 

ft  p 

ft 

Pi 

p=; 

Em 

CO 

«< 

P  O 

E-> 

p  p 

•  «» 

►D   P  «• 

I— • 

<  o 

•  • 

f&« 

Ph 

CD 

W 

M  co 

Em 

W  Z 

p  i=>  « 

o  o 

P 

CO 

z 

p  ft  «d 

CO 

P 

kJ 

p  P  w 

fed 

CO 

t-ip 

p 

<«i 

•  «t 

CO 

I— 1 

w 

W  «<  co 

►—I 

pq 

z 

p  p  fed 

Z  t-M 

CO 

••  «*J  fed 

WW     • 

i— • 

z 

P 

£m 

ft 

w 

:=» 

CO 

o 

o 

HM 

"V 

«JP 

Z 

•-MOP 

t> 

z 

P  P  P 

e-« 

co 

o 

P> 

ft 

E-uiH 

o 

P   * 

E-*  P 

•— 1 

P  Pr: 

p 

P-;  v> 

h-l 

P  Em  P 

i— i 

< 

o 

o 

•< 

«*: 

z 

o 

6-t 

PS 

•  «k 

v> 

# 

M/>   «<   P 

W£m  P 

P  z 

M 

P          P 

z 

w 

«d  w 

CO 

z 

ft  o 

pc! 

Pm  Em 

&q 

«• 

fe^J  W-tA>- 

P  Z 

p 

fed  P  W 

<  co  «d 

•— i 

p 

WX 

CO 

w  p>  «J 

Pm 

p^ 

X 

z  fed  W 

Cvl  o 

< 

z  p 

P 

Em   pC   Em 

C^J 

w 

w 

p 

^» 

EhW 

-wv 

•  • 

p 

E- 

• 

hm  z 

X 

i-M   O 

•-M  Em 

tsi 

w  w 

CO 

1— t 

w 

c_> 

pq  ft  W 

^ 

w 

■UY  Em 

P»-M 

Em 

P 

P 

P  P 

i-H 

W   Em  CO 

CO 

P 

<  w 

o 

O  ft  fed 

<< 

Em  >- 

Em  pci 

W  P-iA- 

■<P 

o 

W«  hQ 

O   Z   CO 

W 

«*S 

z  p 

«d 

< 

1-1 

P  < 

E> 

CJ 

P 

E- 

fM    X    < 

W 

«; 

<  w  w 

o 

»— i 

-lA 

Eh 

-«yv 

W 

z 

Pm 

P 

p 

P 

KWD 

E-*  E->  fed 

t-'  w 

►— < 

feS         PS 

o 

Em 

z 

p 

ft 

w 

CO 

-«/v 

p 

E-  W 

E-P  P 

HH 

z 

t-M   PCi 

Em 

z  P  P 

p 

»—i 

CO 

P 

fed 

«: 

z 

»-H 

>- 

CO 

t> 

X 

-cn-«d  E- 

z  p 

»— 4 

p  < 

»— 4 

»-M    Z    P 

p 

z 

<  C 

< 

ft 

CO 

P 

«i 

•— • 

O 

Em 

Em  p 

!=> 

HM   O 

P 

•<  p 

z 

»—•  «j  <s 

t— 1 

z 

O 

«< 

t-l 

p 

!=>  OO 

•-M   O 

HM 

H- 

m/v 

w 

# 

P 

«• 

P  P 

* 

E-  P 

><■ 

« 

w* 

z 

Pi 

Pt 

» 

CO  O 

* 

Em  P  P 

» 

HM   P    P 

* 

z 

* 

CO 

z 

>V 

t— % 

z 

* 

f 

Z 

* 

z 

z 

><■ 

p 

W 

P 
1— 1 

PL, 

z 
o 

cu 
1 

z 

w 

\ 

< 

w 

\ 

P  w 

>v 

O 

P 

V 

»-M 

p 

\ 

c\j 

<-) 

C\J 

cv 

^1 

CM 

tH  C\2  CM 

»-■  CV  OJ 

Oj 

Oi 

(Si 

t-H 

c\j  to 

^  if)  CO 

C^-  CL/ 

a 

\ 

»-H 

t-4 

»-M 

«H 

»H   rH 

«H 

«H   tH 

»-M 

P 

P 

128 


* 

V 

\ 

«v 

fl    fl 

fl   fl 

ft 

* 

■it 

fl 
ft 

ft 
ft 

.*■-» 

• 

* 

w 

ft 

ft 

W 

Eh 

* 

ft 

^ 

Z. 

P-. 

» 

ft 

ft 

«; 

O 

* 

ft 

fl 

z 

fl 

ft 

ft 

W 

m 

-tn 

w 

it 

ft 

ft 

pq 

CO 

O 

ac 

* 

ft 

fl 

-co 

1— 1 

V 

Eh 

* 

fl- 

ft 

0 

WW 

KH 

fl- 

«• 

ft 

ft 

fcH 

w  PS 

O 

it 

Z 

* 

ft 

ft 

mo 

W 

ft 

O 

* 

ft 

ft 

s: 

ZIO 

z: 

* 

ft 

ft 

s 

C>««3 

>- 

z: 

Ph 

* 

ft 

ft 

PS 

ZH/y 

•co 

w 

w 

* 

ft 

ft 

0 

WW  W  -i/v 

Eh 

w 

«■ 

CO 

ft 

ft 

0 

C_3  CO  Ph  O 

CO 

w 

it 

W 

ft 

fl 

PC 

W  «*J 

>-  E-< 

H 

it 

z 

ft 

ft 

Ph 

CO« 

E-" 

t/v 

CO 

w 

it 

HH 

«. 

jj 

-UVh/Vh/V  OS 

mm 

z 

it 

B^ 

ft 

ft 

W      • 

6-  &h  &-•  W 

PS 

CJ 

HH 

it 

•r> 

ft 

ft 

pq  W 

OO 

O 

E-< 

w 

z 

»-l 

a 

0 

ft 

ft 

£h  »-h 

WWW 

Z 

£-• 

1— 1 

* 

PC 

ft 

ft 

0 

T-3 

*-i 

t— 1 

Z 

£-• 

pq 

it 

ft 

fl 

w  0 

m«  wo 

•• 

1— < 

«*; 

z 

* 

z 

ft 

«• 

0  0 

000 

ML, 

CO 

O 

PS 

«< 

it 

0 

ft 

fl 

^> 

w 

CO 

w 

Ph 

w 

Ph 

z 

it 

it 

t-H 

Eh 

ft 
ft 

fl 
ft 

w 
2:  >~ 

w 

•  •* 

PS 

w 

O 

Ph 

it 

< 

fl- 

ft 

<  <*> 

PC 

H-i 

-« 

2: 

& 

it 

C»J 

ft 

fl 

z  >-q 

=3 

«*; 

w  0 

«*; 

W 

Eh 

» 

►—• 

ft 

ft 

Ph 

« 

z 

e-  •< 

z 

EC 

W 

«• 

t-q 

ft 

ft 

W  co 

w 

PC 

>- 

h/v 

Eh 

Ph 

* 

< 

fl 

ft 

pq  1— 1 

0 

W 

«co 

0 

* 

t— 1 

ft 

ft 

Eh  Ph 

0 

6-» 

CO 

1— • 

O 

W 

it 

£h 

ft 

ft 

z 

PC 

KS 

pc  w 

►  ,-q 

••» 

E-« 

Ci> 

it 

t— 1 

ft 

ft 

CO  W 

o 

PW 

W 

W  P=!  w  0 

co 

••» 

< 

■«k 

it 

Z 

«* 

ft 

pq  K 

l-H 

-4  M 

e-  w 

w 

>-q 

HH 

t— • 

t-q 

it 

1— 1 

fl- 

ft 

-<  E- 

e-« 

•  * 

z.pq  >h  £ 

z 

O 

< 

PC 

< 

* 

ft 

ft 

W 

-d 

•z>  «*!  pq  H 

t— 1 

PC 

z 

Ph 

z 

* 

CO 

ft 

ft 

ps  co 

Csl 

CO 

2  V> 

co 

Eh 

Eh 

PC 

< 

PC 

* 

CO 

y. 

fl 

Eh 

t-Hj 

w 

vvW  W  -t/v 

£=> 

Z 

W 

O 

w 

* 

w 

ft 

ft 

W  W 

H4 

z 

O  CO 

P-,  O 

O 

O 

Eh 

E-t 

* 

0 

ft 

ft 

Z  CO 

«! 

h-t 

W<0-«  Eh 

PC, 

O 

X 

«< 

X 

it 

0 

ft 

it 

t-H 

t—t 

Eh 

copq 

£h  H/V 

W 

w 

w 

it 

PS 

fl 

ft 

t-q  pq 

Ei 

E> 

h/vh/v-</>-  QC 

W 

CO 

CO 

* 

Ph 

ft 

fl 

H/V  2 

»-t 

0 

Eh  Eh  &h  W 

>-q 

z 

w 

Eh 

w 

* 

ft 

fl 

pq  << 

Z 

pc 

0  O 

O  Eh 

pq 

PS 

PC 

J3 

PC 

it 

ft 

ft 

z 

»-t 

w 

w  w  w  z 

< 

to 

•— , 

Ph 

p 

it 

ft 

iC 

<  pq 

w 

•"3  *~> 

fa  t-H 

Eh 

Eh 

pq 

Eh 

pq 

it 

fl 

fl 

2:  w 

CO 

HH 

pq  pq  pq  O 

W 

W 

w 

P 

w 

» 

ft 

ft 

z:  Eh 

CO 

« 

OO  O  Ph 

w 

PC 

0 

O 

0 

it 

ft 

*n 

0  ^ 

W 

«< 

e» 

0 

0 

«■ 

ft 

fl 

CJ   O 

o 

£-< 

W 

< 

Gr< 

ps 

•  •* 

W 

PC 

•  •* 

Jt 

ft 

fl 

4/>    W 

O 

w 

(X 

^ 

O 

Ph  E 

t-i 

PhP* 

»■ 

ft 

ft 

pq  x 

PC 

W 

< 

z 

O 

O 

PC 

t-1 

* 

ft 

fl 

-<  W 

04 

O 

< 

O 

»— » 

*jq 

■  • 

c 

pq 

CJ> 

•  • 

P-. 

fl- 
it- 

fl 
fl 

fl- 

w 

PC 

M 

W 

-J5» 

Eh 

ft 

w 

it 

* 

fl 

fl 

z 

« 

(=1 

ft 

O  C 

ft 

t-qpq 

it 

ft 

ft 

ft 

HH 

z 

>». 

O 

— 

ft 

PC 

z 

x- 

ft 

ft 

fl   fl 

fl    fl- 

PC 

l-H 

w 

V. 

pq  p» 

^v 

0  P* 

\ 

V 

\ 

>^ 

w 

l-q 

h-l 

Ph 

SI 

O 

O 

«H 

cm 

CM 

«H 

CM 

1— , 

CM 

ca 

CD 

z: 

<S> 

*-l 

cm 

CO 

^ 

mto 

v. 

CM 

cm 

CM 

CM 

CM 

CM  CM 

^ 

Cm 

129 


£h 

< 
to 
mi 
m> 

< 


CO 
CO 

w 
o 
o 
p- 
Pm 


w 
Mt 


:-  k 

* 

# 

it 

* 

% 

* 

* 

it 

* 

# 

■  at 

* 

w 

* 

Eh 

tt 

H 

* 

m 

# 

* 

>«— - 

^•—- 

# 

CJ 

it 

•  a* 

pq 

<H 

» 

•— » 

Pm 

»— » 

# 

pc! 

E3 

* 

W 

6-t 

Pm 

* 

61 

O 

w 

* 

z 

C3 

£h 

it 

Ml 

Pm 

Z 

it 

0 

e-« 

mi 

it 

P-l 

CO 

O 

» 

-*/> 

Ph 

it 

w 

« 

W 

it 

2: 

w 

E- 

it 

< 

Eh 

& 

it 

z 

Z 

-Ph 

it 

>w 

••mi 

Pm  2 

it 

p=;  0 

pq  mi 

it 

w 

W  Ph 

e-t 

it 

o=: 

Eh  W 

z  0 

it 

0 

2  W      » 

1-4  Pq 

it 

0 

mZW 

O  co 

it 

pq 

O  «*5  Eh 

Ph  <; 

it 

0 

d<2!H 

PM 

it 

0 

P4 

» 

pc 

it 

Pm 

P-« 

«"-»• 

W   « 

it 

Pm 

pq  pq--» 

pq 

Eh  P3 

it 

e-«  co  cv 

Eh 

Z  Pm 

it 

•  » 

Z  «*3   tH 

^ 

Ml   Lxi 

it 

HH   W  v_ 

m 

O    & 

it 

pq 

0 

-Ph  PP 

it 

Z 

PL,  e-.pq  pq 

pq  -to-tn 

it 

1— 1 

wo  2; 

CO 

Eh  £h  £h 

it 

Ml 

M  W  < 

•— » 

>*»:=> 

it 

-t/V 

2:  »~3Z 

CO 

PC)  Pm  Pm 

it 

(=) 

«u  m 

z  z 

it 

z 

2  0 

HH    M 

«■ 

< 

it 

2: 

w 

it 

2: 

pc 

it 

0 

«5 

it 

0 

M 

it 

-wv 

0 

it 

0 

pq 

it 

< 

O 

it 

w 

i  it 

Pm 

(K 

w 

O 

WH 

O 

Eh 

hWH 

CD 

Co 

Pm  co  Pq 

Pm 

PQ 

mi     * 

CO  CO 

pq  pq  pc; 
ixi  E-  «xl  •• 

21 
< 

< 

CO 

pq  BB  •• 

z  ««;       co 

huWm 

z 

Z  P 

i-»  >-•  »-q 

pq 

1— t 

Pm        £-• 

Ph  pqpq 

O     Z     <    Z 

EC 
El 

pq 

O,  •  O 

MM   f-iM 

z 

P-  pq  Pm 

SI                     l-l 

O 

I— t 

z  z 

><^     pq 

Eh 

t— i 

pq  •— < »— 1 
W  t-l 

2-tn-uR 

>HS          Z    Z 

Z 

Ml 

0 

E->         C/J 

Pm         pq  «*3 

z 

«•-• 

PJ  Pm  2: 

Ml 

< 

CO  z 

pq  z  pq  2: 

pq 

2: 

z  -<  w 

pq  «;  Ph  0 

Eh 

2: 

HI2 

Eh        pq  O 

E3 

0 

•CIH 

•*   Pm 

0 

0 

z  0 

co  pq      w 

mi  51  CO  EC 

pq 

Mm 

0      « 

<  WE-t 

nq 

ec 

Ol-IZ 

0  z  pq    » 

£-• 

ac  c?  2; 

pq      0  pq 

Pm 
Ph 

CO 

53  £-•  2: 

pa  «*;  pt,  < 

pq 

CDOO 

Pm  Ph  O 

O 

CtJ 

<  0 

.~o 

Eh 

0 

E-» 

Eh  O   Pi   CO 

E-.  <  pq  0 

Pm   Pm    Z   Ml 

2: 

CO 

El,  Z 
pq  Eh  •-» 

2:  Pm  <  EC 
O                Eh 

«5 

Pm 

2: 

Eh         3 

(tWfq 

O 

pq 

>-  CO  O 

Pm  EC  Ml  Z 

*v 

O 

£-•  PQ  mi  (-( 

-U> 

Enpq  Mt 

•X- 

Pm 

CO 

H) 

2:        < 

$£ 

Ph 

i-4 

pq  cc  0 

2: 

\  CO  Eh 

co 

EC  CV2  Ph 

«; 

Pm  Ml             • 

pq 

Eh  O) 

pc5 

O         &*  £1 

EC 

O 

pq 

O 

x      OO 

Eh 

z 

E"  EC 

O 

pa  2:  «*;  z 

1— 1 

•  «5  Eh 

Pm 

EC  <  Ui 

• 

Ph 

£h  EC 

Ph 

eh  p=;  z  p=: 

V 

•«k 

O 

«5 

Si  0     •> 

O    Ml   O 

-U-i 

EC 

P=! 

OJ2Z 

O 

CO  O  Ml 

cv 

pq 

pq 

HH  < 

W 

Ml   Pm            Pm> 

2: 

cu 

2:  \ 

Pm  £-•  6h  CC 

X 

(hWW 

««; 

<  # 

O 

<<  p=:  0 

pq 

»         V          Xt« 

Pm 

II 

z  * 

-<o 

A         E-1  < 

O 

* 

2:  O  Eh  C 

/\ 

«*.'  ••>        m! 

O 

Pm 

pq 

\ 

Z   CO    Pm 

< 

v     pq  p-  p., 

P^ 

pq 

EC     • 

Pm 

1— ♦ 

z  pq  co 

Ph 

Eh 

EhPm 

O 

Eh  pq  -a 

pq  t-i  EC  mi 

\ 

Z 

pq 

Pm  »-4 

Pd  Eh  £-.  Pm 

1— 1 

>h  Ph 

pq 

•<    t-H   Z 

pq  Eopq 

O 

Ph  Ph 

EC 

Eh  EC  O 

EC  O  EC  Pq 

Ph 

O  t=> 

•  -        Eh  CO  'ze  pi 

sk^w 

w 

O  Ph 

S> 

Eh 

» 

ET> 

vj- 

II          it 

Ph 

■«* 

it 

Z 

^ 

p~ 
2: 

o 

o 

Si 

CD 

I 

2. 
\ 

M) 

Ph 


*-l  C^ 


C\2 


CO 


CVJ 


CT> 


CV 


130 


ft 

»   ^ 

ft  ft  ft   ft  ft  ft 

>r    *#> 

•  ft 

li- 

ft 

ft 

-X- 

Ph         O         Pa 

ft 
ft 

• 

» 

pq         <         BC 

ft 

*~ 

•«« 

it 

£••  W  U4         Eh 

ft 

: 

Eh 

* 

OC2 

ft 

z; 

pq 

«• 

O  •<  t-H        cc 

ft 

o 

V 

CO 

pq  M  ►_!  pa  fe-.  pq 

ft 

u 

* 

» 

K  z       pq  i-h  k 

ft 

: 

ft 
ft 

II 

H- 

HhP         3s  Eh 
k-1  W  O 

ft 
ft 

w 

pq 

»t 

W         Eh  Eh  >h  o 

ft 

Ph 

Eh 

»-4 

* 

mw  <      •<  z 

ft 

^ 

W 

O 

-» 

S3  z  s:  «  •-• 

ft 

EH 

CO 

O 

x- 

O  Eh  O  «*;  Pd  Eh 

ft 

w' 

pq 

o 

Eh 

it 

e-      i-h  ce  <<  & 
-    m  in  o       o 

ft 
ft 

pq 

pq 

•W 

<f 

ZPWOZW 

tC 

Ph 

>-• 

ft 

«4  «5  «  «  «c  x 

ft 

\ 

O 

« 

««5 

» 

pciC         Ph         P^ 

ft 

ft 

o 

m 

M 

* 

Ot-)W        o 

ft 

* 

P2 

P-. 

*C 

O         K  PJ  Z  Z 

ft 

ft 

pq 

o 

CO 

«- 

KEn^ffiHp) 

ft 

•  «h 

*4 

pc 

•— t 

ft 

Ph  *-*  •— '  IH  CS1  K 

ft 

»■—» 

w 

pq 

CO 

« 

ft 

t-H   £h 

ft 

•  -.  t-H 

jz 

< 

'W 

W            Ph   CO   l-H 

ft 

pq^ 

< 

Eh 

w 

z 

ft 

U4        tnpxjp 

ft 

o 

z 

CD 

1-q 

pq 

8 

Eh     •  ««J  «  i-t  Z 

ft 

«:  p=: 

O 

o 

te 

ft 

P=:  Ph  O  Eh  «q 

ft 

Ph  pq 

E-« 

pq 

o 

Eh 

*c 

O  W         >  i-h 

ft 

co  Ph 

o 

X 

o 

•  •K. 

Z  Eh  PC  Z  Z  O 

ft 

Ph 

w 

pq 

Eh 

*       Eh 

ft 

hh  z  pq   l-H  l-H  po 

ft 

/^p=> 

•-3 

WW 

ft 

Mh^               PC 

ft 

v  ph 

'—6-' 

o 

O 
6h 

>-• 

»■      CO 

w 

O  O  CO  Z  >-  l-H 

C>  (X,  hh  pq  pq  j^ 
Z       O  w       o 

ft 
ft 
ft 

\     % 

\     % 

II    Eh 

ft 

z 

HH  C3 

w 

pq 

•  o  o  s: 

PU 

O 

«- 

h  W  W  £h  w  K 

ft 

o 

^^P-. 

PC 

Ph 

\   \ 

\     \ 

CO 

^Z 

ft 

O   «            Hffi 

ft 

1— » 

z 

Eh 

>H 

l-H 

«H 

ft 

o  ««;      o  tc 

ft 

£h 

PC  t-t 

EH 

ii   ii 

11   II 

A 

II 

«■ 

Eh  fed  O  Z  Eh  CO 

ft 

< 

w 

Pm 

+ 

mm 

* 

z      «;      z 

ft 

t<! 

Ph    II 

O 

EH 

•— - 

^->.*— » 

pq 

w 

Ph1 

ft 

>-    l-H  c<?           CO  O 

ft 

t— • 

Ph 

O 

*H 

CM  to 

pc 

•-•   »-H 

Z 

*- 

Hg        -»Wm 

ft 

t-1 

ja^. 

W 

w 

Eh 

«^tj 

l-H 

* 

htj        pq  «  O  Eh 

ft 

< 

PC)  »-H 

CSJ 

•«» 

•"3 

+ 

+  + 

o 

— 1 

ft 

W         WOO 

ft 

l-H 

W^-' 

kH 

1— ! 

Ph 

<— ■» 

Ph 

«o 

-«/v 

ft 

pq  PC  pq  E-.        C3 

ft 

Eh 

Eh  H 

co 

o 

I— •  l-H 

t— 1   t-H 

»—i 

W  Eh 

PH 

ft 

K  Eh  W  CO  E-1  P=! 

ft 

»-i 

J=>  21  — 

II 

W 

<W>_ .• 

Ph-uv 

z 

* 

£h          £h  1— >  HH  6-H 

ft 

Z 

Ph  -<  »-< 

pq 

w 

Pq 

Pm  t>^ 

«! 

«• 

O        O        co 

ft 

h- 1 

z  z 

PC 

PS 

pc 

WWli- 

pq 

&< 

5T 

CO  Z  2  Pd           Z 

ft 

l-H    •  + 

E-« 

Kl 

Eh 

z:  z: 

2:  s: 

in 

Ph»^» 

s: 

ft 

hhh«      •  i-h 

ft 

CO 

Eh 

HH 

<s«< 

<  <n 

W-P-i 

o 

ft 

Eh               Ph- 

ft 

CO 

W  O  t-t 

Eh 

CO 

Eh 

z  z 

z  z 

■J* 

Eh  CO 

o 

ft 

W  Eh  pc!  P=S  pq  pq 

ft 

w 

i-h-  w 

W 

• 

W 

•       • 

•        • 

O 

Dm 

w 

ft 

Eh  pq  pq  Pd  6-^  z 

• 

ft 

o 

l-H  «-3     II 

CO 

E-< 

CO 

Eh  £h  £-.  £h 

z 

Ph  Ph 

Ph 

ft 

CD  CO  Eh  Eh  13   i-h 

>H 

ft 

o 

PC  Ph 

O 

o  o  o  o 

z 

■< 

ft 

O         Z  Z  O  PC 

«< 

ft 

Ph 

>  O  hh 

•  Oh 

ft 

w 

ft 

pq  pq  pq  pq 

li- 

hh pq 

pq 

ft 

WPhhwoK 

ft 

Ph 

« 

•J* 

►-3 

li- 

»~5 »"3  »-3  ^ 

ft 

C/j 

PC 

ft 

K  Z  O  O  K  -t; 

PC 

ft 

o 

z 

ft 

Ph 

ft 

Ph  Ph  PM  Ph 

ft 

Ph  *-} 

ft 

pq  <  pv,  Ph  pq  £ 

< 

ft 

o 

w 

\ 

o 

\ 

C  O  O  O 

V 

•-H  W 

Ph 

ft 

Si. 

Z 

ft 

ft 

Ph 

ft   ft 

ft   ft   ft    ft    ft    ft 

ft  ■: 

t  ft 

PS 

\ 

w 

t-H 

t-i 

Ph 

z. 

o 

o 

GO 
I 

cm  to  to  to 

CM 

CV  CV  CM  C\J 

CV  CV 

CM 

21 

tH  C\2   tO 

<tf 

m 

CD  t>  00  Oi 

Cy  CM 

to 

Ph 

to  to  to  to 

to 

to  to  to  to 

^^ 

<* 

131 


ic 

ft  »  «•  «■ 

* 

\ 

* 

ft 

ft 

•a 

ft 

ft 

a 

ft 

ft 

PC 

ft 

ft 

• 

* 

O     • 

ft 

PH 

-a 

Eh  M 

ft 

•a. 

v< 

o  z 

ft 

■•» 

- 

PC 

«• 

W  »-• 

ft 

■> — - 

PC 

•«- 

>  ft 

* 

CO 

«*5 

X- 

ft 

CO 

w 

ft 

Eh  CJ 

ft 

w 

W 

>C 

Ph  Z 

li- 

PC 

Eh 

» 

C3HH 

ft 

ft 

^ 

iJ 

PC  O 

ft 

ft 

C_> 

#C 

PC  O 

ft 

«c 

w 

w- 

W  Eh 

ft 

w 

X 

•at 

- " 

Eh  53 

li- 

Eh 

w 

«H 

••» 

>c 

Z  O 

ft 

O 

w 

PC 

a 

»-H 

li- 

w 

o 

Eh 

w       co 

» 

pa 

ft 

►-3 

Eh 

► 

Eh          CO 

a- 

Pa  x 

li- 

ft 

ft 

z        w  •■» 

CEJ  Eh 

ft 

o 

•> 

Eh 

• 

l-H          CC  Eh 

O  »«pu  co 

\ 

H 

Eh 

O 

ft 
li- 

*k 

CO 

1— t 

< 

Ph  Eh  ft  Z 

«• 

J^ 

CO  6h 

ft 

ec 

CO"- - 

o 

PC 

WW<JH 

* 

w 

pa 

li- 

w 

■H 

ft 

ft 

PC 

H  zww 

* 

M 

K  ft 

ft 

Eh 

A 

•* 

pcpa 

«J 

■  «h 

OHfiZ 

W 

HH    Z. 

'*C 

Z 

ft 

to 

ft  PC 

o 

-to- 

PR 

«*J  w  tj  pu 

f>H 

*^ 

ft  £3 

ft 

t— t 

Eh 

CO 

Ot3 

Eh 

ft 

-«/v 

UJihWD 

< 

w* 

•<  «-l 

;j 

o 

Z 

pq 

<Eh 

Eh 

i— i 

Z  >-4  »-j  Eh 

PC 

>%* 

»-H 

£. 

Ph 

t— • 

ft 

O 

ft 

ED 

M 

»-4  -«;  pc-  w 

PC 

M 

Eh  Z 

li- 

w 

o 

ft 

ft  C3 

k   » 

ft 

CO 

O 

hlHUC      J= 

«J 

% 

•-•  pa 

ft 

ft 

Cm 

w 

co  PC 

CO 

to 

«*; 

w 

w 

%t 

z  m 

li- 

o 

< 

«S  Eh 

to 

CO 

PR 

K 

w 

•  •« 

-»• 

kh  Eh 

ft 

z 

«*s 

PC 

ft  co 

W 

pq 

W- 

ft 

II 

II   It    II   II 

Eh 

w 

-  •' 

o 

M 

w 

CO 

W 

PC 

PC 

••« 

t»H 

• 

» 

CO 

» 

PCft 

1— t 

z 

Eh 

co 

>H    >-,          • 

ft 

-ft 

- — - 

<C 

CO         CD 

CJ 

t: 

«• 

o  z 

«T 

Eh 

1— t 

Z 

ft 

<  <  w  o  w  o  w 

PC 

II 

w      -w> 

Pn 

PR 

» 

Eh  < 

>? 

< 

ft 

K- • 

Pr' 

ft  ft  £h  < 

Eh  «*; 

EH 

PC 

*H 

cv  -^  m  i>- 

X 

W 

O 

•i^ 

CSi 

»— ' 

o 

i— 

PC  PC  t— 

>~ 

>« 

< 

ft 

w 

W  pel  W  W 

pq 

>■ 

a- 

w  pc 

>c 

HH 

ft  « 

<  <c  ft 

to 

m  co 

PR 

w 

CO 

Eh 

Eh  Eh  6h  Eh 

•< 

«■ 

>  pa 

«^ 

ft 

H 

w 

< 

w-w 

w 

-\r> 

w 

< 

>H 

>->H    >H    {> 

w 

PC 

•J5" 

WiKJ 

» 

PC 

ft 

ft  ft   «H 

f  .  e  .  mi 

CVJ 

*#  in 
pq  ft 

Eh  Eh 

W 
Eh 

Eh 
O 

PR 
w 

J>H 

PQ 

pq  pq  «  pq 

Eh 
O 

PC 

Eh  Z 

ft    H-l 

Eh 

V 

< 

O 

t— i  fc~*  W  »■** 

>H 

>->H    >4    >- 

* 

ft 

1— 1 

w 

X  pa 

O  O  ?-• 

>H 

>-  >H 

>H 

w 

«C 

««} 

«!<-<< 

PJ 

w 

>c 

PC 

v%* 

Z 

CJ 

2  »-9 

ft  ft  ft 

ft 

ft  ft 

ft 

X 

PC 

PC 

pc  rc  pc  pc 

X 

Eh 

{f 

pc  pa 

li- 

i—i 

o 

I— l 

ft 

K  X 

w 

PC 

PC 

PC  PC  PC  PC 

w 

•3 

tC 

w  pc 

ft 

PC 

ft 

o 

H  ft 

«*J 

«< 

«5«tj  «*:  <tj 

o 

•  •k 

•;;- 

Eh  Eh 

ft 

CO 

Oh 

Eh 

in- 

WW-VV-t/VW 

» 

pq 

Pn 

5J* 

Z 

li- 

CO 

ft 

W 

w 

pq  W  W  W  W 

o 

X 

Eh 

w 

HH   ft 

ft 

w 

•  • 

(X 

CO 

Eh 

Eh 

Eh  £h  Eh  E-i 

z 

w 

& 

*? 

1/V  ft 

li- 

o 

< 

t=i 

ED   C3C3  C3  :=> 

CO 

ft  <*; 

ft 

o 

ft 

ft 

li- 

O 

O 

o  o  o  o 

•Jfr 

ft 

Pa 

& 

ft  o 

J*- 

PC 

Eh 

o 

ft 

w 

w 

PO  w  w  w 

«• 

ft 

X 

«■ 

»— « 

ft 

Oh 

63 

w 

ft 

X 

►«; 

K  k  >*;  x 

«• 

«c 

W 

* 

Jr  o 

ft 

o 

ft 

V 

w 

H 

w  w  w  w 

"V. 

o 

it 

rft   Eh 

ft 

pq 

ft 

% 

ft 

X 

z 

» 

-JJ 

ft 

Pa 

«• 

*  *  *  * 

u 

PC 

w 
ft 
»— i 
ft 

z; 
o 
o 

»HO0  OJCViCMCJOJOJ  CMCM 

(Si 
CD 
I 
21-tfm  tDD-QDOiC*.^-*  CVtC 

^v-'t1^  ■^■^'■^■^min  in      in 

ft 

ft 


132 


Z                                         Ph           « 

O                    Ph                   O            Z 

•-h  <         K  ^  W                «*! 

Eh                 Eh  O  W  CO  W 

£h  O  CO  Ph          «;  &h  CO  EC  '— - 

PhOhhk          e-i        pq  &h  Q 

C3  PS         Eh      •  co  Z  PS        i/V 

w 

PS  Eh  «         U4         HP         Ph 
PS  CO  O  CO  ca  W  EC  «     »0 

w 

WZHWWIE2»<!«(h 

PS 

Eh  i-h  o  >         £->               O'-' 

o 

Z         pq  <  Z               W  Eh 

Eh 

hH>wOJ:     -10  0(1; 

O 

m          mok^ww 

& 

ZEh£-.ZEhPSWPP>>Eh 

•  •fc 

PS 

«s;        P40<mM               CO 

*— x 

Eh 

£3  M  O         Z  W  Eh  t-H 

CO 

CO 

«*!     •  PS  Eh  O  CO  t-i  BQ  Ph  O 

CO 

h^KU  ,_}  CO  t-q  £h  £D  pq 

w 

pq 

>  z  w  t=>       pq            PS  PS 

pc 

CO 

h  h  K  O  ft'  W  w  ft 

o 

«tl 

PSt-»ZEHEHp,p-;zWPS\ 

cq 

pq 

> 

pq        »-ico         fttHKHW* 

•  •* 

«* 

w 

S*JO         ZM<         PZtnif 

CO 

w 

Eh 

Z  Z  >*l  •—•  Cm          hlfHH  W  ft 

CO 

PS 

Ph 

hhk      iz^h       z: 

pq 

w 

t=> 

hHO^wP(C<(t^  <|     • 

PS 

w 

PS 

O         MhpU        OnpS"^ 

•»« 

Z 

PS 

W  Eh  CO  Oh         £h         Lh6h<:i-1 

Eh  R 

»-H 

w 

KpHlfriPWOM         p_  33 

CO  < 

Hi 

Eh 

EhO»-h       zpsz       o        o 

z-u> 

V 

w 

z 

t-H 

<          <          <  O  Eh  pq  Ph 
coQO.        pq        z        W— ■ 

••»  i-l  P5  •« 

w 

» 

•  «b 

pq  pq       —>  Nd  S3  *~  hh  M  £-. 

w  »-q  fee;  wi—i 

ps 

Ph  « 

CO 

!*SC>JS-^<J>£hZEhZ         ^ 

Ph  ^q  Z  Cm  Ph 

£3 

pq  w 

CO 

0»—tO        <«!        OC3HHCOZ 

o  «*;  •-•  O  O 

« 

Eh  CO 

w 

>ihh6h^ujmOihWh 

Ph  O  i-h*  Ph  Ph 

Ph 

Z  < 

•» 

PS 

Z  ««S  EC  co  co  pq  Eh  pq         «  t-» 

o 

HH  PP 

CO 

cq 

hh3i«         >OX!00 

II     II     II     II     II 

o 

O 

CO 

O 

E-.        v-WOpWZ^C! 

ps 

Ph  PS 

pq 

«3 

PS»-h^!         psSZCci         t-tcoZ 

"* 

••h 

z 

p- 

O 

PS 

OZZZEhWEhPOWh 

•in- 

PS 

o 

W  Eh 

o 

CO 

ehhho      pscopqopso 

tn 

o 

t— 1 

•  • 

CO  CJ      •     • 

p,    .*— 

CO 

O        hlMZ         ZK&h         O 

HWwmto 

Eh 

Eh 

<  pq  pq  pq  .<  pq  pq 

w 

pq  pq         Eh  O  PS  t-H  CO  o  PS  Eh 

•«h 

pq  pq  pq  pq  pq 

O 

< 

PES 

Ph  t*  Eh  Eh 

Eh  Eh 

PS 

>n;oej       o      t-tooC3 

Ph 

Eh  £h  £h  Eh  £-. 

pq 

ISl 

o 

WWJM     >H     T^    >H     >H 

cq 

EhZC3COEhXz         EhO 

Si 

p-  >  >-,  >-  ►, 

> 

I— i 

E-t 

Eh  E-i  pq  «w«  pq 

O 

£h        h«  wov)-h<--0 

CM 

pq  pq  PP  pq  pq 

w 

1-1 

O 

Ph  Ph 

to 

«*! 

PH>-»OEHpqpqpHpHPHpqpq 

•         •         •          •         • 

Eh 

«4 

w 

J=>  5=>*H  CV 

co  m  to 

H/V 

t«0«ft>0        pq>EG 

II 

PS   PS   Ph  PS   PS 

Cm 

•— i 

> 

««wwwww 

PS 

Ph         EhZO         PhCOPh         Eh 

O  O  O  O  O 

►— -. 

£-• 

w 

PS  PS  Eh  Eh  Eh  Eh  Eh 

pq 

«Q!3MOEh          «:  Ph  £h 

pq 

EH  Eh  Eh  frH  E-. 

PS 

i— t 

Eh 

pq  pq  H  >-•  >h  x  >H 

ki 

pq  pq  O        <  Ph  Pq  ix:  «<  P-.  O 

CO 

O  O  O  O  CJ 

PS 

Z 

Ph 

Eh  £-.  pq  PP  pq  PQ  pq 

z 

Eh£h         ^          &tC         Z5£h 

< 

pq  pq  pq  pq  pq 

pq 

t— I 

D 

z  z 

•— • 

z<&q       zosEHpstops 

pp 

>•  >  t»   >  t5» 

Eh 

PS 

»— 1 1— 1 

»-q 

h(^X£h«K        pq  *— -PS  co 

H/> 

wvvwwvv 

z 

CO 

PS 

pqEHpqjspq**!^       PqpL, 

£h 

fen  Eh  Eh  £h  Eh 

l-H 

CO 

« 

pq 

pqz        cotHEHHzWtHE 

Ph 

Cm  Cm  Cm  Cm  Cm 

w 

pq 

Eh 

PS 

wwzwwz>hwzd 

tZJ 

IT)  113  t=>  t=>  ED 

o 

o 

^Z 

< 

EHCJMftftM^I-ieiHh 

PS 

PS  pS  PS  PS  PS 

H^ 

o 

H-t 

t-J 

Pi 

P4  p..  OS  pr  PS 

HH 

PS 

-OV 

CJ 

* 

pq 

pq  pq  pq  pq  pq 

P 

Ph 

Ph 

w 

* 

Eh 

Eh  Eh  Eh  Eh  Eh 

pq 

i-( 

o 

* 

z 

z  z  z  z  z 

h- 1 

\ 

1— I 

pq 

S3 

z 

PS 

w 

Cm 

o 

PP 

pq 

CO 

1 

»-» 

CM 

CM 

C\J  CV  CVJ  CV  CVJ 

CVi 

<* 

m 

ID 

t>   CO  O)  <S  i-i 

CJ 

V 

m 

in 

m 

in  m  m  co  id 

CD 

Cm 


133 


CO 
CO 

w 
« 
ft 
ft 

< 

w 

••  w 

...  — >W 

*— ■  CO  **! 

«  to  ft 

E-  ft     • 

A*  Pi  EH 

w  P  U 

pq  ft  ft 

^-*                                                                           {D  <  *~i 

^-                       .«                                                        ft  WW 

%                         CO                                                      ««J  •                     «  O 

W                        CO                                                            >.  CO                         W 

v                      W  w  co  t*d     » 

ft-  H  »W         •«  2  w   ■ 

•  ft  W  fl«        "  hco 
»                       ft  P4  •-«  ft     •  PS  ft  « 

SJ                   «*  ••>  vvpww           •« 

•  -t/V  ^          ►  w  «;«  Eh  wfi 

,H                        PS  •-  p;pjS3WS3Zftft 

pq  --*  gH        pq        OWPh         CD  < 

Z.                      t*J  pi  ftEnt-HCOftOftW 

O                       Z  ft  WZZ<OPh«3W 

i-i                  ►-*;  eh  w        m       D  WO  w       t»  ft 

co  »-i  z  wo        •    •«!;      iA-w 

PS  •••»  »-»  S3P-tEHEHft«*iPS«*S 

ft  CO"-*»«»        O  ft         W        CJCJVtp*  W  6-< 

t>  w  c*  ft      ft  <      z:      ft  w  w  o      ww 

PS  hh  K  w       z:  w       PS        «  p;  >h  «        i-i  z        c 

ft  «!IH         «*;  PS         O        O  O  Eh  ft         k4m         ft 

t*s  >  «;  S3       PS  MO*-"  — rf 

Z  WZO  C3  Si         PS  Z 

»-i  pq     •  »-i  O  zPhCO  pi  CO  ft 

ft  ft  Z!  Z  Pi  hh        w       pq  Oft  DEi 

brf  «*!  S3  ft  ft  Z  EH  S3  Eh 

O  z(B     •  w  <w        pq        hh  Oft 

Eh  it  *  hH  t-HOEH  hh-Eh  pq  ««;  EH 

<  *       iz      *  z:  fto  o      w  ps      ft      S3  t>  t»      ft 
tj               *                *                 «*;                  •  pi  w       z           ft       «:      o                     ww      co 

PL,  »-a  1-4  ••» M  OT  PS  Eh  ps              •  « 

ft                    *•                     it                     *-•                      II      •  ft  ft  Z:  Z  CO  W  (X.W          II    Eh 

<  ft                    ft                    ft                               O  w  co  t-4  ft  ft  S3  «              Pi 

*                          «|l       •  fl  <h)  O  ^  PJZWPh 

£h  ft  *  — '  Eh  Z  WW  Oft  p!  »-H  HH  W 

ft  PS    II  <         pq  pq  <•<  WhhC3>- 

Z  *  *  ^"  WW  ZICvJMWEh  Eh  >-^         O  < 

COEhPJZZhhi-hP.h'W  Z  O  ft  — 

>H  WZEnCftftWW  l-H  ft  £h   PL,  W 

CO  ft  fl>  «1  S3  »-•  ft         O         -*J  -*5  «J         O  W£h         WWhI 

co  &  *  ...h^  ......      ^ow-uvt-t*-*      2:      «*i  «  S3      >hh« 

w  it  a-  w  ph  ph  w      <  pl,  pq      o      eh  eh     w     «  hu      <«o 

O  ft  ft  HHCOKHt-H  fc»WS3  -^  t-H    l-H  Z  Z  t-H   ft  1-1 

O  it  ft  P;i-Hpi«Hj>2:hHWZZco»-H  S3  x        ft  ft-ft 

Pi  «•  «•  oOocj       p;  <  -<       Pi      t-H  »-t       <      ft  ppw       wihi-) 

Ph**«-  WKp.  hh«j-«; 

hIhIhIih         WOW        ^         t-5  i-h         *-4        ►-«  »-l  ft         ftoO 

t^H^ftft         Z  O  EH         ft         ft  ft  ft        ft  ftft 


Pi 

w 
ft 

t-H 
P-. 

2. 
O 

o 


*#r 

* 

fl- 

IrC 

it 

* 

fl- 

fl- 

it 

it 

fl- 

«■ 

it 

ir 

fl- 

» 

it 

it 

fl- 

ve 

it 

» 

fl- 

w 

it 

}j. 

it 

K- 

fl- 

a 

it 

X* 

fl- 

it 

it 

«• 

it 

» 

fl- 

ic 

fl- 

» 

it 

•C 

»• 

^ 

fl- 

ft 

«• 

* 

fl- 

* 

w 

it 

ij- 

fl- 

* 

ft 

it 

■A- 

fl- 

* 

o 

it 

ic 

fl- 

Vf 

o 

it 

it 

it 

*c 

fl- 

it 

fl- 

* 

it 

# 

z 

fl- 

* 

it 

* 

t-H 

fl- 

* 

* 

* 

•< 

* 

* 

it 

* 

z: 

fl- 

* 

it 

* 

fl- 

* 

it 

«• 

fl- 

«■ 

it 

* 

fl- 

* 

fl- 

* 

% 

* 

fl- 

a 

it 

«• 

fl- 

# 

it 

«• 

fl- 

«• 

it 

«• 

fl- 

«■ 

fl- 

* 

fl- 

ft 

«• 

it 

it 

«• 

fl- 

ft 

«• 

it 

it 

oooo       i-ip^ui       o       oc_>       o      c_)  uo       i-t 


cv  cv 


CO 

I 

3L  tOrt<ir)COLN-CDOi(Si»HCVJtO'^  incO£NCTiSi 

ft 
ft 


134 


w 

CO 

w 

< 

Eh 
vi- 
ce 
Ph 

z 


CO 

w 

w 
« 

z 


W 

t-1 

« 

z 

«*5 

o 

Eh 

•— • 

W 

Eh 

t«d 

< 

Z 

£sl 

1—4 

>— 1 

l-a 

t-J 

w 

«; 

W 

»— • 

W 

Eh 

e-« 

►— t 

-uv 

Z 

Eh 

»— t 

:=> 

Ph 

CO 

E-" 

co 

£3 

•  •» 

w 

O 

EH 

o 

O 

o 

HH 

O 

•  ■k 

« 

1-3 

m 

o 

Oh 

< 

w 

o 

•«M 

>-a 

SK 

P) 

•-J 

W 

z 

<*; 

w 

o 

o 

O  PhQ 

Tj'  CV  CO 
f  3  if) 


PS 
W 
h-l 
i— » 
Ph 
21 
O 
O 

Si 

GO 

I 


Ph 


W 


CV  CM 


•H  CV    CO 
CD  CO   CO 


au 


KKW 

CV  ^  CO 

w  to  si 

1H  SIS 

cw  Si  iJ 

z 

li     It     II 

o 

»— t 

w  « 

*-^ 

Eh 

fO  N 

CO 

<< 

►— I  »-H 

^— • 

f-» 

co  co 

PC 

►— < 

•  • 

W             O 

o 

Ph 

z 

cm  ««;  «  < 

« 

5Z 

o 

—•wow 

p^ 

O 

»— 1 

WPC<« 

w 

o 

E-i 

«<  Eh 

< 

«J          CO  CO 

s: 

Si 

2Z 

WW       w 

«: 

CO 

ft 

WhISZ 

p=: 

1 

O 

•«*i  PP  CD  »-H 

C5 

2Z 

Ph 

«S  51  t-4  O 

\ 

z 

W    »-H  »-H 

ce 

-H 

»— i 

O   «t  <   iH 

P-. 

P-. 

w 

o  >  z:  to  ca 

w 

t-H 

o 

o 

PI 

o 

o 

z 

51 

w 

135 


w 
KH- 

ED 

o 


w 


w 


CO 
CO 

eh 
u 

z 
«      w 

«        »-h" 

i-4         W 

w      o 

W        Ph 

&      o 

«     P4 

O        co 

*->  pa 
m*  «  ua 

O  O  hh1 

w  •  o 

t-A  Z  «   •• 

CD  O  M  *H 

O  ►-»  ^  W 

O  &h  Q  •• 

z:-         <  •• 

«  »-•  W  CD 

w  Ph  ••  2: 

W  2:        .-} 

2  Ozd*  O 

KH  CD  HH  O 

1-4 

HP    ••  •• 

•  W   >H 
lOUfl  PS 

>  <  w 

W  Si  p*  W  « 

.-i  CO        M 

i-h  1   w  o 

Ph  2J  .-»  >• 

23  \52 

O  »-4  «   CH 

O  d.O 

<Sl  HH  W 

CO  h^hJ 

I  I    0.1 

2:  to  W  cm  ^  cv  to 

»-<  wmo 

Ph  hOu 


S) 

\ 

00 

■i 

CJ 

o> 

\ 

•              t— • 

*H 

>- 

X                            hi 

i-< 

w          m 

»      «              « 

\ 

£-• 

t-t 

ptj     •     »;r> 

s       \                V 

* 

CO 

< 

ED%      *      P- 

SK        EG 

* 

0 

« 

«   CO  CO* 

T-t  *H          O) 

•k 

* 

0 

w 

»W  co  co 

CJ  ,-1    »o 

\ 

ED 

6" 

*     CD  W  W  E- 

*      *      v       CiJ 

W 

CO 

«* 

t— 1 

W  O  «  Ph»-h 

SQV 

CS        ^ 

z 

*-}            •    * 

h«»P^ 

£-•  E-  CO 

C>J      •  X 

0 

«' 

\              »K       \ 

>m  Ph  O  « 

l-H  t— »  0  E-» 

v     ^       <S 

•— 1 

*    ccm 

«""      <•<£-' 

hlhlSH 

EC  <S> 

Eh 

•  • 

>~  m  <s  s> 

v             \      v      2 

^       HH 

Eh  H* 

•< 

hi  «-t  <S>  CVJ 

E-<              »-» 

Eh  « 

t-H   C*J 

P= 

0 

hi  Cw*     % 

Ehw£h  EhO 

CO  W  Eh  £h 

t-4*       Eh 

< 

w 

<x 

HhlMHfL, 

Z  £h  »-•  CO 

»— t 

h4 

&h 

«         Eh  Eh 

HH             hi    hllft- 

l-H  Z  I-h"  Z 

O  Eh  H-J 

CD 

HH 

W  Eh  i-h  »-• 

z               ►- 

WH           h-i 

W  *-* 

W 

O 

6-1  *-t  t-3  t^ 

zokkh; 

Ph  O  Oi/V 

P.HIQ 

O 

w 

1— 1  »-A 

.<  HH   W  W  £h 

>-4  Ph  Eh  Z 

Ph        h-t 

1-4         WW 

WHHOZ 

-UVWWfTj 

<£l    «    HH 

w 

en 

W   CO  0 

h3  O  Z  WW 

PQIhD 

z  •-•  -< 

M 

CO 

£h  ED  >-4  < 

O  Z  i-h  Ehh/v 

<  «J  21  Eh 

WHH> 

PP 

< 

•-»  cej  «4  Ph 

O  ED  O  Z  Z 

O  C  CD  W 

z  <  z 

< 

HH 

►4  Eh  Pm  CO 

WhPnM<) 

i-i^i-}« 

CD  >  HH 

l-H 

w 

W 

w 

El 

pc 

> 

p^ 

«*5 

< 

< 

c 

l-H 
O 

* 

-H 
O 

a 
\ 

w 

w 

136 


w 

w 

>— ' 

Ph 

« 

to 

0 

Ph 

Eh 

Eh 

« 

O 

O 

to 

tO 

D 

Eh 

Ph 

Ph 

O 

Eh 

Eh 

»— - ' 

tO 

CO 

CO 

w 

Ph 

£h 

« 

CO 

« 

On- 

CO 

*— . 

CO 

Ph 

to 

» 

w 

Eh 

Eh 

P4 

m 

PS 

z 

O 

Eh 

ts 

« 

*-» 

tO 

Ph 

— ' 

0 

-< 

O 

PS 
Eh 

htv 

•^ 

-ov 

W 

CO 

Z 

■^ 

W 

W 

HH 

HH 

z 

* 

O 

•*— s 

H4 

» 

EH 

HH 

w 

<< 

CD 

H/V 

«P5 

HH        » 

»HH 

Eh 

»w 

T-» 

3B 

— ^pq 

Z  CO 

ps  w 

>* 

PS  z 

■l 

>— ' 

W 

• 

CO  E-> 

to 

HH   CO 

w  z      —* 

m 

W    HH 

CO 

» 

Z 

CO 

CO  z 

■»— » 

en 

w 

Eh  i-h         W 

Ehh4 

CO 

w       — 

« 

CO 

Ph  >-* 

w 

Ph  Ph 

Z            -Eh 

*-». 

Z 

w 

H-l              CO 

PS  HH 

Ph- 

PS  O 

H 

Eh 

EhO 

t-t    O    W    >H 

<* 

•-HO 

PS 

HH           CO 

W    W 

Ph 

«   Ph 

PS    • 

Z 

H  0 

O  W  Eh  pq 

cv 

OW 

o    • 

<     -W 

Eh  co 

HH        - 

_     •« 

C3  W 

•—1 

«  «4 

Ph  CO  >h 

(Si 

Pi  CO 

to— » 

6hW« 

z  «; 

O  — 

w  <  pc; 

w 

eh  e-t 

O 

-<  «"-» 

t-i 

< 

•«<  w 

WEnfl 

hh  Ph 

-«;  « 

W  Eh          Ph 

tA 

0  >h 

Ph 

En&q 

CO  Oh          CO 

^-' 

«  PP  «          Eh 

W^P 

O         1 

Pd           Eh 

OS  >h  CO  Eh 

to 

E>m 

•1 

W    HH 

co       *-»w 

w         W  CO  >h 

CO  Ph  < 

p^  W  W  co  >h 

CO  Ph  CO  Z 

O 

« 

"-<■« 

CO  PP 

Ph*  fed  to 

W 

Eh  >t  c5  CO  PQ 

W 

HH 

O  CO  PP 

Eh        fri  >-* 

o 

&■**-* 

Ph  E-" 

pH    < 

«  Z>-^Eh 

H-4 

Z  <  W  H 

P5  Eh  « 

pcjpq  W  W 

0  0*0 

2: 

co  to  E-1  P« 

Ph  Eh 

O  »-h           CO 

pp. 

hh  «  £h  pc— » 

PHQ 

Eh  <  £h  p5  *— 

J=D  hh  O  PL, 

«-t 

>h  W 

O  W 

QJi^z 

< 

O  OS  Z  (=*   ,-H 

p«fi 

(hHZQH 

P5  W«  VV 

OS 

«^" 

m  pa 

Wid 

<    W^M 

Eh 

(1|<JMQ^ 

<  W  ««J 

H/VWHH  O  •^" 

Eh  w  <  « 

« 

W 

w 

z  z 

H/V  0  wv> 

h/v 

W-lfr 

-< 

Whh  W 

W  M 

< 

WOWH 

U* 

PhWWPh 

CO   »-H 

«  Z  O   Ph 

W 

&q  W  W  w>h 

MhN 

z  z  W  w>m 

O  Ph  W 

a» 

|ii£NpE< 

Whh 

Z    HH    •<    21 

O 

UONhQ 

O  h-J   CO 

HH   HH 

CS1  Eh  hh 

E-"  HH  CO  E-" 

»-H 

0  «< 

HHj=> 

O  -»/v 

HH  2;  0  :=> 

«< 

<   ««S   HH    Z    O 

<  •<  •< 

hIih 

HH  Z  O 

O  Z  <  O 

M 

Ph  zco  Ph 

«  w 

•-1  0  M  ^ 

Ui 

bej  fed  CO  CO  Ph 

M  £>  Ph 

H/Vh/> 

CO  CO  Ph 

WDWW 

h/V 

w 

K  « 

w  0 

z 

z  z 

z 

^  * 

•-3                   ►"* 

Z 

z 

ft  « 

z  z 

HH 

HH  HH 

HH 

Ph  Ph 

Ph                Ph 

w 

H 

Pn   Ph 

l-H   t-H 

HH 

h1»h 

HH 

z  z 

O                O 

PS 

Ph 

HH 

HH 

e~ 

z: 

0 

0 

(Si 

CD 
1 

21 

1 

\ 

hh 

Pi 

137 


* 

W 

W 

PC 

eh 

» 

►« 

. 

Eh 

pp 

O 

^— ^ 

PC 

^ 

EH 

CO 

to 

s_ 

CO 

CO 

CO 

W 

W 

w 

•  a« 

PC 

PC 

PC 

<"* 

O 

CD 

■k      * 

Ph 

PC 

a 

Eh 

*-^  ^--* 

Ph 

(S 

< 

O 

PC  PC 

-«C 

C9 

w 

O 

Ph  cw 

PC  W 

-  - .  - 

M 

PC 

tH  OU 

w  w 

*** • 

z 

Eh 

>— <-%^ 

Eh  CO 

33    l-H 

r-H 

•» 

CO 

z-c 

tH   «< 

•M 

PC 

^J  h-4 

l-IPP 

IOW    l-H 

PCw 

W 

CO 

«*}  «C 

0  w- 

^"Eh 

W  E-> 

EH 

CO             •     • 

t-H    1— 1 

* 

PmW 

»— 1 

£-•{=) 

Z 

W       PC  pc 

Eh  Eh 

CO 

Eh 

•• 

KH    Z 

ZC 

»^ 

1— 1 

PC       WW 

t— »   l-H 

CO 

CO  «C 

PC 

<<    >-H 

t— 1 

O 

«       OO 

z  z 

w 

CO  t-H 

w 

»-H 

o« 

w 

Pm 

»Q      »W  W 

t-H    t-H 

PC 

WPm 

0 

Eh  W 

pcw 

PC    • 

pej  <  W  Eh  £h      - 

■1 

Ph 

pcz: 

w     * 

t-H  £h 

« 

CO 

J=>  W 

PC 

WW  £h  2  Z  «-»» 

PC 

w  w 

O 

Ph  W 

Eh-— 

Z    >H 

w 

w 

co«c 

Eh  E-< 

w 

Eh  Z  >h  i-t  »-h  W 

W 

Eh  £h 

•C 

Ph  Eh     •« 

z  w 

»-h  Pm 

1-4 

Eh 

COPP 

o>- 

Eh 

Z  CO  PP                Eh 

O 

>-  |M 

<        PC 

l-H  £h 

C5 

X 

W 

:=>pq 

» 

Z 

t-H                Eh  Eh  >m 

w 

PP  PP 

CO 

WPh  W 

►- 

W  W 

o 

pq 

PC  US 

pc 

■ — - 

»— 1 

OQ«WZffl 

EH      - 

CO 

WW  O 

Eh  Ph 

Eh  PC 

o 

PhZ 

£-"-» 

W 

O 

ft  H  O  w  h 

zw 

^  M 

w 

CO  CO  W 

W 

>*  £3 

z: 

w 

PmI-h 

COOJ 

Eh  P-. 

CO  Eh  Ph  O  — 

»—»  Eh  CO  CO 

PC 

<  *tj  Eh 

CO"- 0 

PP  Ph 

PC 

«*ii-4 

r-i  >4 

w 

CO  «<  Pm  Ph  Ph  T-t 

>~> 

«C  < 

« 

Ph  pq  Z  Ph  fH 

W 

PC 

'  IX 

ww 

PC-*" 

Ph 

PC 

CO  PP  HH  O  tft"— • 

EhPP 

z:  z: 

Ph 

W-         l-H 

W'w 

-C  cj 

w 

£h 

«o 

W 

w 

W        PC  w>-. 

W 

WW- 

«C 

WW 

O 

EhO 

bd 

W 

z  z 

Ph  w  w 

Ph 

KIU««W 

COW 

W  W 

w 

Eh  Eh  W 

-W  >h 

<  PC 

Z 

Eh 

t— 1 t-H 

Ph  z:  csi 

Ph 

flpqwz^I 

Ph  N 

N  PM 

Eh 

•<  <H  to  Eh  Ph 

O   Ph 

t— t 

O 

t-40 

t>«< 

i— 1 

O 

OtnWHZ<: 

W  l-H 

l-H    >H 

W 

IHIhH 

z  0 

WW 

h4 

W 

wo 

mz(om 

<hAihWz 

O  CO 

CO  Eh 

O 

Ph  Pm   CO    CO   P-l 

w  w 

•-3 

6-«6-< 

-tn- 

w 

WW 

W-W  W  W 

Pm 

ziz: 

Ph  PM 

PP 

»:=> 

z 

z 

z  z 

z  z 

z  z 

«M 

WW 

H  >- 

O 

00 

CO 

CO 

CO  CO 

CO  CO 

co  co 

Eh 

Eh  Eh 

Eh  Eh 

PC 

W 

1-4 

•— < 

(X, 

2: 

0 

0 

(Si 

CO 
I 

1 

z: 

\ 

t-j 

a, 

138 


ft 
ft 
* 


p 
ED 
p 
o 

« 


« 
W 
P 
•— t 
Ph 

5: 
o 
o 

<Sj 
CO 

I 
2: 

t- 

Ph 


ft 

CO 

Z 

o 

•— I 

Eh 

Pi 
< 
•-4 
O 
Cxi 

p 

w 
— I 

« 

>> 

P«4 

o 

P 

z 

pxl 

ft 


«•  it 

it  •::• 

^V 

\ 

• 

ft 

* 

it 

Eh 

it 

ft 

it 

\ 

p; 

& 

* 

ft 

* 

O 

it 

ft 

* 

it 

a 

• 

it 

Pxl 

ft 

a 

E-» 

\ 

ac 

ft 

to 

ft 

Pi 

ft 

• 

Eh 

ft 

Z 

ft 

O 

it 

Eh 

ft 

O 

ft 

it 

Pi 

Z 

it 

»— • 

si- 

pxl 

C3 

O 

it 

e-« 

ft 

a. 

• 

it 

< 

ft 

6h 

Eh 

Pxl 

P 

it 

« 

it 

Pi 

m 

Pxl 

it 

-*} 

* 

O 

0 

•  •*> 

Eh 

pxl 

it 

P 

* 

Eh 

P 

Pxh 

it 

O 

ft 

Cxi 

■< 

O 

it 

W 

* 

O 

•  Ml 

w 

Z 

Eh 

•  «k 

F-l 

\ 

it 

p 

«■ 

Z 

1-4 

Eh 

Pi 

H-4 

z 

ft 

it 

a 

t— t 

«3 

Pxl 

Ph 

< 

«— 1 

* 

it 

W 

ft 

P=i 

Z 

Z 

Eh 

Pxl 

z 

PI 

ft 

it 

Pi 

ft 

E-« 

Pi 

O 

X 

6-> 

Pi 

it 

ED 

it 

to 

Cxi 

Cxi 

O 

Pxl 

p 

• 

it 

O 

it 

Eh 

Pxl 

«< 

Eh 

z 

to 

it 

Cxi 

it 

« 

X 

=) 

<*" * 

Ph 

IX 

-< 

z 

it 

O 

it 

Cxi 

Cxi 

P 

Pxl 

< 

pxl 

0 

* 

O 

it 

6-» 

«< 

ED 

BG 

z 

t— • 

ft 

« 

it 

O 

*— » 

>• 

P 

O 

*— • 

Pi 

EH 

it 

Ph 

it 

«J 

to 

< 

Pi 

p> 

<< 

ft 

it 

Pi 

to 

Cxi 

> 

HH 

pxl 

Eh 

PC 

it 

i_ 

it 

«*J 

Cxi   •- 

^ 

t-H 

EH 

Pxl 

<! 

it 

Cxi 

it 

m 

pi « 

M 

* 

O 

0 

Pi 

*-4 

it 

£-• 

it 

0 

P  Pxl 

PP 

Pxl 

to 

< 

O 

it 

to 

it 

P  £-• 

1 

0 

-*1 

Pi 

Pxl 

Pxl 

it 

>H 

it 

t-H 

«n  z 

w 

l-H 

■««; 

O 

0 

it 

to 

it 

•— t 

H/Vl-H 

> 

z 

cc 

< 

ft 

it 

O 

O  O 

< 

Pxl 

«*: 

0 

►— 1 

s: 

* 

O 

it 

to 

Z  Ph 

p 

«w 

Pi 

•  «. 

Pxl 

* 

Cxi 

it 

«*1 

t-H) 

to 

««^ 

CO 

•■« 

Pi 

PI 

Eh 

ft 

z 

it 

«  to 

t« 

« 

Eh 

P«l  Pxl 

< 

< 

to 

ft 

►—1 

it 

z 

Eh  CO 

*J 

Pxl 

to 

& 

Pi  Eh 

0 

Z 

>H 

* 

Cv, 

it 

«*i 

CO  Pxl 

P 

Pi 

CO 

. - 

Ph 

P>  ►- 

Pi 

CO 

* 

Cxi 

it 

^P4 

Ph 

CD  Pxl   CI 

Srt 

O  PP 

««1 

Pxl 

* 

P 

it 

to 

0 

CO 

Pi 

Pi 

e-< 

P> 

Cxi 

Eh 

p 

* 

it 

Eh 

Cxi   « 

HH 

pxl 

O 

>- 

O 

u  pi 

CO 

X 

««J 

it 

J« 

it 

cd 

Pi  < 

O 

0  Pi 

PQ 

O  W 

Pxl 

pxl 

z 

it 

»-H 

» 

Ph 

CDh/v 

O 

< 

« 

Pi  Eh 

•  «* 

Eh 

Pi 

it 

P 

* 

Eh 

O  O 

* 

Pi 

Pxl 

■at 

«< 

Ph  O  Pi 

<< 

Pxl 

pxl 

it 

-4 

it 

CD 

Cxi  z 

P 

Ph  P« 

PC 

<  < 

Pi1 

Pi 

Eh 

it 

z 

it 

O 

0  l-l 

Pi 

D 

t— t 

Q 

O 

••  pi  ac 

Pxl 

CD 

X 

it 

« 

it 

0  ptj 

<< 

•  • 

»-^  >  0 

H/V 

-aj  O 

z 

P 

pxl 

it 

=xl 

it 

►h 

Pi  Eh  .« 

H/V 

•<    Pxl    «d 

H 

Pi  jxjH/v 

« 

P«l 

it 

Eh 

it 

«*i 

Ph  CO  >-• 

Eh 

P4    >      -H 

< 

«!OH 

O 

CD 

Ph 

it 

X 

it 

P 

< 

CD 

Pt 

Eh 

»-i 

X 

-J 

O 

O 

it 

pxl 

it 

Ph 

••    W    P 

Ph 

O   Pxl 

O 

Ph 

0  &q 

1-4 

PX4 

Pi  •« 

it 

it 

CO 

«    P- 

Eh 

««}  Pi 

Ph 

CO 

wp;  Ph 

P< 

PhPx« 

P 

it 

it 

I— » 

>-    <    CO 

ED 

H/V«J 

Eh 

►— 1 

M  •< 

to 

Ph 

P) 

z 

it 

* 

O 

•<  P  •-» 

0 

Eh  l-l 

t=> 

P) 

<  i-l 

t—l 

O 

••  p. 

Pxl 

it 

* 

POP 

P>  O 

O 

H^    O    P 

O 

it 

* 

ft 

P  CI 

ft 

Ph  Pxl 

«• 

PhPxI 

* 

px« 

ft 

it 

* 

ft 

(OflQ 

& 

Eh  pi 

P) 

* 

to  Pi  « 

* 

H^p 

ft 

it 

it 

ft 

•-H           Z 

ft 

& 

Z 

* 

l-H 

z 

ft 

«Z 

it 

it  it 

*     ft 

it 

\ 

P            Pxl 

V. 

O 

Pxl 

\ 

P 

Pxl 

\ 

OPxl 

>v 

^t  00  CVi 


T^    If)   CO 


*H  CVi         OJ 


C^  CD        Oi 


CV)  C\i 


69  f-H  CVJ 


r-tIM 


CO  -d< 


139 


w 
PI 
p> 

O 

2: 

PS 

w 


PS 
w 


' 

* 

V 

ft 

•^ 

«■ — •> 

ft 

* 

ps 

ft 

iC 

Eh 
Ph 
W 

W 

v. 

ft 
ft 

ft 

-a 

CO 

P> 

* 

ft 

z 

Pi 

ft 

0 

«: 

CO 

ft 

•— 1 

> 

z 

ft 

&h 

w 

0 

ft 

«*; 

z 

H-» 

* 

PS 

PS 

£-• 

li- 

< 

p> 

•«k 

■< 

ft 

P» 

E-« 

PI 

PS 

a- 

O 

W 

< 

< 

ft 

W 

« 

z 

PI 

a- 

Pi 

. 

PS 
w 

CJ 

W 

ft 

W 

ps 

6-t 

Pi 

•ft 

Z 

eh 

X 

ft 

•— 1 

Ph 

w 

PI 

ft 

£-• 

w 

«< 

ft 

P> 

W 

<»-«. 

z 

ft 

O 

2: 

PS 

PS 

a- 

PS 

< 
z 

6-» 
Ph 

w 

ft 
ft 

1— 1 

w 

W 

X 

ft 

«*J 

►-3 

W 

w 

ft 

z 

« 

••* 

21 

ft 

PC 

O   — 

ps 

«*5 

PS 

a- 

w 

>^P» 

w 

z 

w 

ft 

£h 

«5 

e- 

w 

0 

ft 

X 

W  Z 

» 

z 

»-3  ... 

< 

ft 

W 

*  P=i 

PS 

»— < 

Ph  PS 

z 

ft 

P>  W 

w  0 

O  W 

<< 

ft 

fc 

Pi  6h 

6h  Pm 

W&H 

2: 

ft 

W 

W  X 

Z 

Z 

ft 

O 

UH 

►— 1 

PEJ 

W    HH 

w 

a 

•tj 

O 

OE- 

PS   O 

0 

ft 

z 

PS 

P-.  Ph 

•«% 

C=>  Ph 

-  -< 

* 

< 

Ph 

WW 

Q 

Ph 

ft 

2: 

ps  w  .-4 

W  PS 

CO 

ft 

•  • 

eo« 

O  E-. 

ft 

w 

P-  h4  «t! 

O  Ph 

CO 

ft 

0 

W 

W«*l 

CO 

PSW 

•  _ 

CO 

ft 

«t! 

PI 

W  > 

CO 

Ph  w 

0 

w 

ft 

Ph 

« 

21  WW 

2; 

W 

PS 

ft 

CO 

< 

<< 

z 

0 

..    «,} 

CO 

PI 

vr 

CO 

Z 

Ph  O 

z 

w 

Pi 

ft 

CO 

co 

W£3  < 

Qi>  W 

w 

«*J 

ft 

CO 

W 

►-j 

e-t-u> 

w  »-» 

t> 

ft 

W 

O 

nHH 

CO  « 

0 

w 

ft 

PC 

O 

0  «  « 

wo 

2: 

0 

ft 

PI 

< 

< 

W 

W 

ft 

Pi 

w 

w 

2: 

>  w 

PS 

Pi 

ft 

< 

W 

PS 

-uv 

O  PS 

w 

z 

ft 

w 

■< 

2: 

2:  ««J 

2: 

w 

«■ 

< 

M 

CO 

W    (-H 

CO 

#c 

2: 

O 

•< 

PS  0 

«*S 

ft 

li- 

-t/v 

w 

WW 

ft 

ft 

ft 

2: 

PI 

0 

2:  Ph  Pi 

ft 

ft 

ft 

CO 

z 

CO 

z 

ft 

ft 

>k 

< 

w 

<< 

w 

\ 

V 

PS 

w 


U3 


O 


P) 


w 


# 

ft  * 

Ji-    ft 

»  ii-  ;:- 

a  *  * 

iC 

«■ 

•;j- 

» 

•»■ 

pi 

* 

ft 

•  • 

< 

* 

ifr 

co 

z 

z 

ft 

M 

z 

PS 

»— 1 

w 

ft 

JJ 

0 

w 

w 

ft 

li- 

t—• 

E-t 

Eh 

ft 

ft 

6h 

X 

w 

ft 

ft 

c_> 

w 

0 

Z 

* 

X 

z 

z 

t-H 

ft 

iC 

t^ 

w 

w 

ft 

li- 

Ph 

m 

PS 

w 

* 

ft 

6-« 

w 

0 

* 

w 

O 

w 

z 

ft 

ft 

z 

W 

w 

w 

ft 

li- 

t—1 

O 

PS 

p^ 

ft 

ft 

& 

w 

«■ 

ft 

0 

w 

t-H 

w 

* 

ft 

PI 

2: 

< 

w 

ft 

ft 

P) 

< 

z 

PS 

«• 

ft 

0 

z 

PS     • 

ft 

ft 

w 

w^ 

HH 

ft 

s? 

0 

EH    « 

«< 

ft 

ft 

w 

»— • 

X  w 

z 

* 

S3 

tc 

P) 

w  w 

as 

li- 

>c 

&H 

0 

w 

w 

ft 

li- 

Ph 

w  n 

Eh 

ft 

ft 

CO 

21 

P3  Ph 

X 

«• 

ft 

2: 

►- 

£h  W 

w 

* 

it 
ft 

PS 

CO 

Z 

* 

li- 

0 

W  co 

w 

ft 

ft 

w 

w 

Ow 

EC 

* 

* 

PS 

ac 

Eh 

ft 

li- 

w 

Eh 

PS 

ft 

ft 

p, 

• 

w  w 

Z 

* 

ft 

W  P) 

2:  w 

HH) 

* 

li- 

«*i 

0  w 

«<  w 

ft 

ft 

6h 

M 

z  n 

w 

* 

li- 

«< 

co  z 

PQ 

2: 

a- 

ft 

PI 

CO   H-l 

0 

< 

* 

ft 

w 

W  PI 

M    W 

z 

ft 

li- 

w 

PS 

PI    2: 

ft 

ft 

2: 

PI  0 

O    •< 

x« 

li- 

-< 

Pl  z 

PP  z 

PS 

ft 

ft 

z 

•SjHH) 

2: 

Eh 

* 

ft 

w 

w 

>H    O 

Z 

li- 

li- 

0 

W  pq 

CO  HH 

w 

ft 

ft 

»— t 

K 

1— 1 

li- 

ft 

P) 

E-<  W 

w  0 

w 

ft 

'gC 

0 

O 

ae  pp 

IX! 

ft 

ifr 

Ph 

CO  z 

Eh  SI 

Eh 

li- 

ft 

21 

z  w 

>H 

ft 

li- 

H 

hH  « 

CO  CO 

CO 

li- 

ft 

CO 

-tj  w 

o 

PI 

ft 

ft 

H/V 

Eh  W 

«3  W 

«< 

li- 

ft 

co 

Pi  W 

0  nc 

O 

ft 

li- 

CO 

O  PS 

P»  Eh 

H-l 

li- 

ft 

w 

ft 

li- 

0 

ft 

ft 

0 

• 

• 

• 

* 

ft 

«; 

1-4 

cv 

CO 

»• 

li- 

* 

ft 

li- 

ft 

ft 

li-    * 

ft   «• 

*  ft  a- 

li-  *  ft 

If- 

Ph 

2: 

o 
o 

CSl 

GO 

I 

X. 
>v 

PI 

Ph 


CV2         CVJ         »H  C\J  CV 


UO  CD        l>         CD  0>   CS> 

«H  tH  rH  *-H  «H    CM 


140 


*  * 


» 


* 

Eh 

£. 

« 

* 

CO 

* 

FN 

-X- 

Fh 

* 

0 

\ 

• 

* 

-tn- 

;:- 

V. 

«* 

a- 

z 

» 

>C 

00  Eh 

* 

CO 

* 

If 

W  < 

# 

>f 

z  « 

«• 

•> 

\ 

pa 

>— 1 

* 

PS 

•  ■> 

«• 

Cvi 

Pa 

5:  « 

>{• 

w 

£h 

tt 

l-H 

2: 

PS  0 

if 

Eh 

W 

it 

CO 

«»; 

w 

Hr 

Z 

co 

• 

z 

Eh  W 

it 

»-H 

Ph 

w 

PS 

Pa  « 

it 

O 

Ph  ... 

2: 

pa 

►■ 

Ph  & 

it 

Pi 

O  US 

< 

Ph 

« 

O 

it 

1/v 

WCO 

z 

Ph 

E- 

O  Pa 

it 

W 

z  < 

• 

S3 

Z 

z  0 

it 

O 

co  2: 

p^ 

pq 

pa 

«*s  0 

it 

■< 

w 

pa 

w 

PS  - 

it 

« 

+   H1 

n 

z 

pa 

CO  Pi 

* 

z 

est 

Ph 

•  •^ 

CO 

K 

CO 

a 

»-H 

co  »-• 

S3 

«^*> 

Eh 

W  «< 

* 

H-i 

co  co 

-H 

O 

t-H 

0 

ps 

S* 

■*— ' 

W  w 

h/»- 

Z 

>-' 

Eh 

3; 

• 

O  CO 

* 

«  z 

Z 

< 

pa 

Z 

Eh 

*-^ 

0  l-l 

* 

P3 

P)   CO 

CO 

2: 

l-H 

HH 

« 

«*; 

* 

« 

0 

*— • 

««j 

* 

M 

Eh 

* 

S3 

m 

««S  Ph 

0 

\ 

z 

\ 

Pa 

PH 

«  O 

# 

(=) 

ps 

HA-Z 

£h 

•  • 

• 

* 

CO 

PS 

Ph 

z  w 

* 

w 

P^ 

Eh  *i 

Z 

\ 

2: 

i— t 

pa 

S3 

t-H  »~J 

* 

0 

Eh 

Z 

>— 1 

Pa 

pa 

CO 

Ph 

m 

t-i  m 

* 

0 

Z 

CO  PS 

/\ 

Eh 

CO 

Ph 

w 

0 

it 

« 

t— 1 

•  0 

pa 

V 

I— I 

S3 

M 

S3 

z 

0 

it 

Pi 

O      • 

>*  Eh 

2: 

W 

«5 

2: 

m 

w 

Z  >-) 

it 

Pi  PS 

<  Pi 

<c 

«"^> 

z 

i-a 

««: 

>w* 

ft  «; 

it 

•  • 

w 

Pi    HH 

z 

»— 1 

co 

0 

z 

« 

0  z 

it 

«  CiJ 

•  «k 

P3  « 

^  •«. 

2: 

•  •> 

PS 

ci>  cd 

it 

«< 

www 

«*;  0 

0 

pa—* 

II 

Pa 

0 

< 

O 

w 

Eh  W 

it 

Eh 

Eh  £h  fi- 

WW 

HH 

2:  pa 

h4 

•— i 

z 

e=> 

Ph 

S3  EH 

it 

< 

ZZ    >H 

pq  pa 

»-a 

«*J   CsJ 

«"— » 

i— i 

Hi 

Ph 

O  t«; 

it 

Ph 

t-H  t-H 

pp 

0  « 

0 

Z   fH 

I— ( 

W 

O 

•  ^ 

>- 

z 

S3 

W 

it 

W 

O 

<       . 

« 

•  CO 

"«— ' 

3? 

PQ 

l-H 

PS 

Pa 

(X) 

Pa 

it 

pa 

Pi  Eh 

«  2: 

2; 

2ZW 

Pa 

2: 

Eh 

an 

w  w 

it 

21 

WW 

Pi 

z  w 

>H 

pa  z 

2: 

Pa 

H 

II 

Z 

e-> 

pa 

E-t  K 

it 

■< 

Pa  co 

2: 

HH   Eh 

CO 

Eh  CO 

■< 

EC 

CO 

ca 

w 

2: 

Eh 

it 

Z 

O  Pi  Pa 

1-3    »"H 

t—t 

z 

£h 

Pa 

pa 

l-» 

< 

CO 

it 

w 

<  Ph  Eh 

w 

PN 

v>-V 

•  ••» 

pa 

tsj 

pa 

ISl 

S3 

z 

w  PS 

it 

0 

M  O 

II    z 

X 

z 

«  ^H 

Ph 

k 

l-H 

as 

l-H 

Q 

Eh  W 

«• 

•— 1 

z  w 

« 

CO 

Eh 

CO  l-l 

pa 

O 

EH 

CO 

Eh 

CO 

O 

►* 

S3  W 

it 

l-i 

t-i  z 

KH 

co 

^^>^ 

Ph  + 

• 

w 

51 

cs 

Pi  Eh 

it 

0 

1-3   CO 

■^-^ 

CO    II 

« 

Ph 

•% 

0 

PS 

P 

z 

e-4 

21  Pa 

it 

m 

w 

««5 

pa 

S3  t-t 

"^ 

•< 

ca 

««s 

CO 

« 

z 

0  cc 

it 

2: 

M 

ps  Pa 

O 

1-4 

Ph 

0 

Ph 

0 

w 

Pa 

0  •» 

it 

t»H 

ps 

«  t*j 

M 

••»»— i 

w  II 

l-H 

Ph 

l-H 

II 

tx: 

it 

CO 

< 

(=1    •-• 

cstc 

Z 

S3 

z 

it 

-t/V 

Hi 

<«3  co 

M- 

* 

CO  t-H 

•  •. 

K- 

Pi 

* 

t-H 

»— 1 

• 

it 

co 

O 

iyvi/v 

» 

II 

(=) 

* 

w 

$£ 

.-1 

•* 

it 

co 

Pq 

z  z 

» 

0 

z 

K 

z 

it 

Ph 

it 

pa 

a 

CO  CO 

\ 

H» 

Pa 

\ 

CO 

>V 

l-H 

it 

0 

it 

0 

»  * 

*    *   * 

it 

««i 

pa 
i-i 


Pi 

2: 
o 
o 

CSS 
CO 

I 


Hi 

Pi 


CVJ 


CVJ  CM 


to  -tf 
cvj  cv 


CVJ  CVJ 


mc£> 

CVJ  CVJ 


CO  CO         CO 


o  co      en 
cvj  cvj       cvj 


CVJ 


Cb) 
CO 


CvJ 


CO 


141 


w 


z;  Eh 

B-< 

pq  0 

W 

o 

w  w 

CO 

HH 

Eh  >-3 

W 

1-4 

•  •» 

w  pq 

Ph 

o 

\ 

<-^ 

Ph  O 

O 

A 

* 

t-t 

W 

z: 

> — 

P-)     H-. 

U4 

Z 

>H 

w 

w 

Z  < 

Z 

w 

CO 

CSJ 

►— 1 

>v 

z: 

<  z 

pq 

t-H 

»-q 

PC 
E- 

w 

CO 

* 

z 

M  W 

• 

EC 

• 

• 

Z  Eh 

z: 

Ciw 

Eh 

•  «» 

pq 

w 

pq 

w 

z: 

w 

HH    t«J 

h4  pq 

w 

Eh 

II 

o 

^-> 

Ph 

w 

Eh 

i— 1 

t-» 

»-H 

Ph 

pH 

t— * 
W 

0  pq 

Z  PC 

w 

z 

M 

Eh 

w 

pq 

pu 

z 

HH    £H 

CO 

CO 

i-» 

z: 

w 

CO 

O 

<q 

P=> 

■< 

z 

pq 

O  Ph 

+ 

z; 

«** 

z 

w 

i. 

II 

EhO 

w 

Pn 

• 

«q 

po 

pq 

W 

W 

z: 

0 

z 

- — - 

0  — 

W 

Ph 

o\ 

w 

EH 

«H 

^v 

■< 

Eh 

J»H 

* 

£-• 

>v. 

Z 

••> 

>H 

*tC 

W  Eh 

Z 

6-  •• 

■l 

1—4 

* 

t-H 

t— t 

« 

1 

PC  «5 

HH 

WW 

Ph  Eh 

■  «fc 

W 

EH 

P^ 

Eh  p^ 

O 

z  pq 

w  z 

•  a, 

.. — 1 

z 

w 

W 

1 

Z 

Ph 

CO 

pq 

CO  p 

1 — • »— » 

w 

«-H 

CO 

CO 

SI 

W 

z: 

r> 

p^h  pq 

•iO- 

Ph 

Ph  o 

M 

£> 

<< 

w 

pq 

< 

O  O 

w 

Ph  W 

H-IPH 

t— 1 

1 

II 

«*; 

z 

co 

O 

—  Eh 

M 

0 

Z  O 

CJ> 

CO 

Hi 

t— 1 

Eh 

»~- 

O 

co  W 

<< 

<  O 

w  >-. 

ww 

-— V 

O 

t>H 

CO 

Z 

PH*  1 

CO  « 

Ul 

pq 

PhP^ 

Z  N 

»-H 

m 

W 

1— • 

CSI 

P4 

W  PO 

z 

pq  Ph 

CO  6-t 

CO  t-H 

v^ 

z 

Eh 

z 

t-H  t-H 

CO 

pq  Ph 

HH 

O  w 

z 

to 

w 

w 

z 

CO 

w 

co — ' 

•-q 

Ph  W 

1-4 

&->  W 

w  w 

II 

wz: 

y-i 

w 

z: 

wpq 

w 

P3  O 

pq  pq 

2: 

z 

«*} 

Eh 

II 

«q 

z  z: 

-<  O 

II 

►-•  >- 

«<  w 

w 

CO 

z 

Ph 

z 

CO  < 

w 

pq 

pq  Eh 

z  pc 

tNl 

' — - 

• 

W 

0 

w 

z 

PC 

W   PL, 

CO 

0 

Eh 

»— 4 

pq 

PC 

N 

>H 

\/     •  •■> 

Eh 

PC^" 

CO 

CO    II 

w 

>H 

WOW 

&H 

pq 

t-H 

cq 

PC     rH 

E-^ 

w 

w 

.-» 

pq  CO 

• 

&H 

K- 

CSi 

CO 

Eh 

•-H  W 

w 

w 

pq 

Ph  P-q 

e 

Eh«J 

en 

ph 

Ph 

•  *k 

1—1 

• 

Z 

^•w  + 

0 

P-h-  Pm 

Ph 

•  Ph 

o 

z 

w 

SJ  r 

O 

•-  «H 

CO 

pq 

w 

w 

B->   >H 

Ph- 

z:  >« 

o 

w  w 

Ph 

pq 

1— 1 

w 

P^   ^    »"H 

* 

CD  Eh 

•< 

W    Eh 

z: 

z: 

Ph 

II 

W 

tt 

+ 

P3 

w 

0 

t-»  PP 

>»v 

Ph 

W 

Eh  W 

0  ««s 

S3 

z 

\ 

•  «k 

II 

«*! 

ph 

«* 

HVV     II 

z:  w 

« 

•-H  Eh 

« 

z  z 

« 

1— t 

w  •* 

0 

HH 

0 

t=) 

0 

X  z 

0  w 

z 

W  t_3 

w 

w 

0 

0 

PL, 

h-4 

PQ 

t-> 

:*  w  •-«  — 

O  £h 

»-H 

z  w 

t< 

& 

Z  O 

z 

SI     II 

w 

« 

— 1 

CO  1-3 

z 

\ 

w  0 

w 

•  *» 

PS 

W 

it 

z 

tt 

O            z 

•  •fc 

# 

w 

— ^PP 

(— 1 

O 

CO 

EHt-H 

\ 

w 

\ 

O             w 

Ph 

«• 

Eh 

O 

M 

Z 

w 

Hi 

w 

Z 

w 

O 

Ph 

►— 1 

pq 
w 
•-4 


Ph 

z: 
o 
o 

S5 

00 

I 

z: 

t-H- 

Ph 


toto^^        tO       CM        tOfJ 


to 


tocototo      to      to      to-^  ^ 


to^^^      to 


CM  CO  ^  lO        CD 

^ji    ^1    ^p    ^H  ^^ 


OJ        C\J  cv 


t>      co  en 


142 


Eh 

PC  o 

opq 

PH  »"3 

;$• 

*  it 

w 

V^ 

*    o 

» 

z: 

» 

o  w 

a 

ox 

* 

*      Eh  W 

* 

z: 

j{- 

Ph  2b  «c 

55- 

•  • 

oo  z 

•f 

CO 

z    • 

- 

z 

HW(X 

>c 

NO 

Cm         W 

^J- 

(*-t 

►  •  W  Ph 

•x- 

Eh 

Eh  *  Ph 

«• 

O 

W         CD 

* 

Z 

meh  m 

» 

CD 

M<1/V 

it 

Ph 

hK2 

# 

Eh  CO 

* 

O 

< 

» 

z 

2b  z 

•■> 

«• 

t-H 

WOh 

o 

* 

> 

pq  z 

Ph 

# 

o 

co      W 

■X- 

—I 

HH             04 

z 

X- 

l-H 

M         •    >H 

M 

* 

o 

•-•  <  Eh 

PC 

\ 

* 

Ph 

E-Eh  pq 

Eh 

«■ 

* 

D<hl 

\       *        V       \ 

\     \     \     \ 

* 

Ph1 

O  HH 

W 

•  o  o  z: 

< 

•  Ph  Eh  -*; 

pes 

z:      ph 

« 

\        V        V         \ 

Eh 

v       V       \      \ 

* 

Eh 

•  •» 

pq  « 

S3 

-«J 

* 

«< 

E-<0  W 

P3 

II    II    II    II 

Ph 

II      II       II      II 

* 

CO 

£H 

WhK 

w 

•  «k 

* 

z: 

•< 

S«        Eh 

o 

*^*~*.*-- N 

W 

*— »-~->^-v 

-*; 

* 

Ph 

Ph 

CO* 

o 

rH  CV   tO 

Ph 

HWCJ 

Eh 

* 

o 

w 

«*;  Eh 

Ph 

•■> 

>H 

•  •* 

-< 

* 

Ph 

w 

0£h*\ 

Ph 

P«q 

+     +     + 

Eh 

pq 

+  +  + 

pq 

* 

PC 

Ph 

zpqpq 

.£ 

W 

tSJ 

^-» 

to 

«■— ^ 

1/V 

X- 

pq 

t>~ 

H*        CO 

W 

t-H 

HH    H    H 

CO 

i— i 

t— •    HH  >— • 

pq 

* 

Ph 

e-i 

Eh        Z 

* 

Pi 

CO 

- - — ' 

l-H 

CO 

- ■■ 

z: 

* 

<!Pm 

>H 

• 

pq  pq  pq  pq 

• 

pq  pq  pq  pq 

< 

it 

M 

ii 

W  z 

£h 

« 

z:  z:  z:  z: 

Eh 

« 

z:  z:  z:  z: 

z 

* 

Z 

W«<  »-5 

• 

Ph 

«;  <  <  < 

O 

pq 

<■<.<< 

-«/>- 

«- 

HH 

w 

Ph         1-4 

t>1 

II 

Ph 

z  z  z  z 

pq 

Ph 

z  z  z  z 

o 

it 

»-H 

Pi 

Own 

h-H 

Ph 

•      •      •      • 

•-a 

Ph 

•      •      •      • 

t-H 

it 

w 

w 

M 

H  >  O 

Ph" 

CD 

«  ft;  pc;  PC 

pq 

£5 

tf  p:  «K 

t-4 

it 

Eh 

1-4 

£h 

z:p=! 

z 

Pi 

pq 

pq  pq  pq  pq 

o 

pq 

pq  pq  pq  pq 

O 

* 

CD 

CD 

V) 

^cdw 

1— 1 

>H 

uv 

Ph  Ph  Ph  Ph 

W 

Ph  Ph  Ph  Ph 

PQ 

pq 

« 

Eh 

(hP  2»  Q 

EH 

z 

Ph  Ph  Ph  Ph 

Pq 

z 

P*«  Ph  Ph  Ph 

z: 

•-a 

o 

O 

OW 

pel 

w 

CO 

Cd  &  S3  Cd 

PC 

CO 

CD  £3  :d  ED 

>H 

it 

pq 

z: 

pq 

o  W 

o 

Eh 

pq  pq  pq  pq 

Eh 

pq  pq  pq  pq 

CO 

it 

o 

•-3 

W  O  Pm 

o 

c_> 

II 

1/V-tO-  <A-  W 

•  •» 

II 

wvv  ww 

1/V 

it 

w 

« 

« 

P5  «  >-.  O 

W 

z  z  z  z 

o 

a 

z  z  z  z 

co 

it 

Ph 

w 

o 

Eh  Pi  Eh 

< 

•-> 

t-H 

CO  CO  CO  CO 

« 

\ 

t-H 

CO  CO  CO  CO 

co 

it 

h^ 

w 

m 

pq 

it 

t—> 

2 

w 

* 

o 

•  «h 

pq 

•  •* 

o 

it 

CD 

*— • 

en 

* 

Q 

CO 

Ph 

o 

it 

pq 

t-i 

* 

\ 

Ph 

»— i 

z 
w 

l-H 

pq 

z 
pq 

Ph 

Z 

pq 

it 
it 
it 

it 

*  * 

PC 

w 

»-» 

1— 1 

p. 

z: 

o 

u 

CM 

CM 

CO 

to  to  to  to  to  P 

to 

to  to  to  to 

to 

CM 

<Si 

co 
i 

z: 

IS 

fH 

to 

^  in  cd  o  co 

en 

<s> 

HWlO^ 

in 

•vD 

\ 

m 

ID 

m 

m  in  in  m  m 

m 

CO 

totococo 

CO 

CD 

i-i 

p« 

143 


*   *    * 

*  & 

*  ft  8 

ft 

ft  ft 

ft  #   ft 

* 
* 
* 

M 

«5 

tt 

z 

CO 

* 

ft 

O 

co 

* 

W 

6-» 

ft 

z 

•» 

£h  co 

CJ 

% 

w 

X  CO 

^-» 

o 

* 

ft 

ft  ft 

ft 

ft 

ft 

it 

H 

o 

eh 

ft 

Pi 

* 

Eh 

W  O 

ft 

z 

«• 

w 

*"-- 

EG  (X 

w 

t-H 

ft 

* 

Eh 

Eh  ft 

z  ft 

ft 
z: 

EC 
Eh 

* 

* 

w 

ft 
ft 

ft  w 

HH   ft 

o 

* 

►") 

r=> 

<ec 

ft  Eh 

o 

Z 

* 

ft 

Eh 

O  Eh 

WZ 

o 

i;- 

o 

O 

ft 

3»  I-. 

w 

ft 

* 

P 

•  «k 

O 

ft  O 

EG 

Pm 

* 

m 

ft 

ft 

O  Eh 

Z  ft 

£h 

* 

CO  •• 

Eh 

•— • 

&-•  Z 

^-» 

ft 

* 

CO  «^» 

CO 

-«A 

i— t 

w 

ft 

E-i 

^ 

ft  ft 

ft 

ft 

w  o 

O 

< 

» 

ft  ft 

ft 

E=> 

ft  ft 

»-l  <*} 

ft 

# 

ft    EH 

ft 

V. 

O 

O  £h 

ft  fcj 

ft 

ft 

it 

ft  Z 

Eh 

M- 

t— t 

<  < 

«»5  Z 

z 

Z 

* 

•<  ►-• 

z 

«■ 

z 

Z    ft 

►-4   »-H 

w 

w 

* 

-*n-0 

HI 

* 

p 

«*S  ft 

ft    ft 

Eh 

ii- 

ft  ft 

* 

o 

• 

z  z 

«< 

w 

* 

CO  w 

«>— 

ft 

ft 

ft 

w 

>  CO 

EG 

ft 

* 

«<  z 

ft 

w 

Eh 

E3 

ft  Eh 

\ 

E-» 

ft 

■> 

ft  CO 

Eh  ft 

•> 

z 

ft 

ft 

CJ 

>-<  e-« 

ft 

* 

•>-* 

Z  PC 

^—     » 

CO 

sA- 

< 

•<  ft 

pn  o 

O 

«*J 

«• 

KH  r= 

CO  CO 

ft 

> 

ft     ft 

«<  ft 

£h 

£-• 

* 

ft 

OEh 

co  co 

• 

ft 

» 

CD 

HA 

to  ft 

ft   «-3 

* 

ft 

ft   CJ 

-ft  ft 

ft  p 

ft 

Z 

< 

o  ft 

W 

ft 

«■ 

o 

CD  ft  ft  ft       ► 

ft 

CO 

6h 

-«; 

ft 

co  £-• 

ft  o 

z 

O 

«• 

ft 

ft  ft  EHft  ft   ft 

Eh 

•<    >H 

t> 

O 

CO 

z 

1— 1 

«»? 

» 

w 

E-.£H>HftftEHZftft 

» 

-«A 

Eh 

ft  w 

w  ft 

ft 

M 

* 

o 

ft  CO  ft   •<   «*J  >H 

i— t 

' — 

Z 

ft 

«  o 

£-•  cc 

• 

z 

* 

o 

w 

ft  O  ft 

w 

ft 

ft 

ft << 

• 

Eh 

Eh 

• 

»-•    • 

* 

ft 

W  ft  ft  «  CO 

ft  Z  CM 

Eh 

E=> 

• 

ft  M  ft 

< 

O  ft 

K-l   ft 

* 

ft 

E3& 

»-««  co  ft 

< 

t-H 

>- 

Eh 

<  z 

o 

ft 

w 

ft 

o 

«• 

ihihVIPW  ft  P5 

z 

Ph 

ft 

II 

»— t 

-< 

co  O 

^ 

ft 

ft  -< 

* 

•  • 

<«{W<«|hWV)- 

ft 

ft  ft 

ft 

ft 

ft 

<c 

ft  ft 

«• 

>>ptfl-fitHhCJWW 

ft 

EC 

Cm 

Csl  ft 

o 

eh 

E-«  CO 

* 

M 

1/V-CO- 

O  W  ft  HA  Z 

»—» 

z 

Cxi 

•  «* 

ft 

B- 

ft 

Eh  co 

•H  ED 

X 

z 

z  z 

•— i  CO  «sj  Eh 

M 

ft 

< 

i—i 

ft 

t>3 

ft 

ft 

\ 

CO 

t-l  t-i 

CO 

ft 

CO  CO 

* 

1— • 

ftCdZ-flJw-OOO 

z 

CO 

Eh 

1— • 

hA 

5=5 

CO  Eh 

CO 

«<  < 

ft 

o 

ft  CO 

a- 

ft 

DPDWHH(^« 

>- 

ft 

ft 

PI 

ft  O 

H 

hi  t> 

z 

< 

E-i  ft 

«■ 

w 

Eh  Eh 

CO  t~3  HA  Z 

ft 

< 

E=> 

o 

COW 

ft 

Ei 

w 

t*4 

ft  ft 

* 

EH 

ft  ft 

<  ft  Z 

>H 

t— i 

ft 

z 

ED*-? 

ft 

t-i  p«q 

ft    Z 

ft  ft 

«• 

o 

ft  ft 

ft  o 

CO 

co 

HH 

Eh 

< 

<ft 

ft 

Z  EC 

Pi 

i— i 

ft  ft 

«• 

ft 

i— i 

> 

cc 

o  o 

< 

HH   6H 

<  ^ 

ft  < 

* 

•-3 

ft 

Z 

w 

w 

«• 

ft 

ft 

(— t 

z 

M 

* 

o 

< 

ft 

Z 

• 

• 

• 

• 

* 

-wv 

ft 

* 

5=5 

»— t 

*-l 

CV 

eo 

<tf 

* 

ft 

O 

* 

Eh 

»— « 

*   *    * 

*  ft 

ft     *     ft 

ft 

ft    ft 

*  *  * 

# 
* 
* 
* 

ft 

1—1 

ft 

ft 
ft 

* 

ft 
ft 

ft 
ft 
ft 

ft 


o 

ou 
I 

z 
\ 

ft 
ft 


M 


CD 
CD 


C\J 


CO 


144 


fc- 

PS 

CO 

Pm 

w 

Ph 

>v 

__ 

Eh 

O 

* 

< 

H/V 

* 

H-l 

Eh 

* 

Pm 

z: 

PS 

z 

z 

»— 1 

Z 
CO 

PS 

•«. 

ps 

< 

+ 

• 

2: 

«•" ■» 

E- 

z 

CO 

PS 

< 

« 

Eh 

)— 1 

Eh 

z 

El 
Pm 

PS 

o 

)— 1 

PS 
CO 

PS 

< 

»-q 

CJ 

h/> 

E- 

»-q 

Ph 

t-q 

Ph 

•—I 

PS 

o 

Pm 

pq 

z 

»-4 

» 

Pm 

pq 

O 

< 

PS 

O 

M 

o 

z; 

H/V.~ 

^-> 

E- 

pq 

-a 

•  «fc 

►- 

Eh  CO 

z: 

. 

t» 

pa 

« 

CO 

Z  CO 

PS 

+ 

H 

h/v 

o\ 

P4 

V. 

CO  PS 

z: 

CO 

z 
pa 

pq* 
•<* 

CO  •^- 

Eh 

•  pa 

PS  O 

< 
z 

p: 

Eh 

PS 

CD 

W# 

H/V 

►— 1     • 

EhQ 

Ph 

W 

Eh 

ps 

PS 

Eh 

«*5<«; 

o 

-tO- 

en 

PS 

CO  w 

CO 

•  Mb 

z  z 

nq-i/v 

t-H 

&d 

pa 

-<  t-J 

«< 

O 

PS  pq 

PhPS 

i-q 

Z 

o 

Ph  P4 

pq 

« 

ffi  z 

Z  co 

O 

t— t 

£h 

■k 

«*; 

• 

Eh  O 

ps  «*: 

pq 

M 

PEJ 

II    Eh 

ps 

z 

prl 

EHpq 

z: 

w 

ps 

•  — .  »«*  •  •* 

ps 

H/> 

S3 

pq 

•CO 

>- 

3 

EH 

\       V         » 

Eh 

CO  fed 

HH- 

tx: 

PS 

n 

CO 

PS 

«< 

e~  z  pm 

Z 

CO  z 

«*: 

Eh 

pa  ps 

z 

»-q 

V       N        N 

•— i 

PS  HH 

> 

pp> 

CO 

CO 

Ph 

o 

P-t-1 

^/v   •  «k 

Ph 

«o 

CO 

\ 

Eh 

II 

"V 

z: 

II       II       II 

Pi 

O-trv 

z  w 

PI 

PS  o 

PS 

* 

•— t 

«■ 

W 

H/V 

O  PS 

pa  hh 

P 

o 

pa 

CO 

Eh 

*— ■»*— s  *— 

z 

<  PS 

^>pq 

P 

O  Eh 

pq 

ps 

pq 

CO 

PM 

iH  r4  «H 

CO 

Pi 

Eh<< 

pa 

pa  o 

pq 

CO   ' 

z 

PS 

CO 

Ph 

v.^ 

PS  Pm 

&    feH 

o 

PhPS 

< 

r? 

< 

pa 

p 

o 

+     +     + 

CO 

PShA- 

o 

»"3 

w 

■< 

pq 

«; 

PS 

«:  ii 

M 

pa 

<« 

Eh 

t-q 

< 

pq 

t-q 

PS 

•  •* 

»-l  1— 1  1— I 

1-4 

pq 

II  z 

Ph 

o 

z 

O 

EH 

<3 

c_> 

Ph 

ps 

II      II      II 

(-4 

PC 

H- 1 

W 

CO 

CO 

«S 

W 

>- 

CsJ 

"< 

PS  Eh 

CO  i-3 

w 

HH  PS 

• 

z 

pq  \ 

Eh 

PS 

£-• 

H-l 

t— 1  1— «  •— « 

CO 

£h  PU 

co -to- 

Ph 

K 

PS 

PS 

>» 

Z 

CO 

CO 

—  — - — - 

CO 

<-</>- 

ps  PQ 

>h 

Eh  Eh 

•-q 

X 

CO 

CO 

h4 

w 

• 

PS  P£  ps 

PS 

^  fed 

paw 

Eh 

O 

pq 

Eh 

t-H  PS 

• 

PS 

1-4 

PS 

z:z:  z 

o 

Ph  z 

opa 

PS  z 

-«: 

Eh 

PS 

»— • 

z 

«s  <  < 

o 

z;  t-H 

o  w 

II 

•->   »-H 

£h 

PS 

Eh< 

t-q 

PS 

PM 

«*; 

z  z  z 

«a 

PS  t-q 

«j 

pq 

w 

m 

O   HH 

pq 

Ui 

ps 

z 

•      •      • 

h/v 

Eh  W 

V>    II 

PS 

O  CO 

ad 

Eh 

PS  PU, 

< 

£r* 

l-H- 

< 

w 

www 

ps 

3= 

w 

Ph 

»— t 

z 

•^>  z: 

Eh 

P 

c_> 

z.  z  z: 

w 

PS  PS 

co  pa 

►h 

PS 

t-H 

Pm 

pq  p^ 

-t/V 

Ph 

O 

o 

HH 

<<<  < 

«** 

w  z 

•<Eh 

Eh 

m  ps 

i-q 

O 

O  Eh 

ad 

O 

o 

z 

1-4 

z  z  z 

z 

EH 

PQ  Ph 

-«A 

Ennq 

w 

Z 

z: 

ps 

o 

wvt-vv 

H/V 

m 

W-«/V 

Eh 

pq 

3H 

* 

PS  PS 

t— i 

* 

Ph 

Ph 

o  o  o 

z: 

Eh  pq 

Pa  ^ 

O 

Ph  ■< 

W 

\ 

•  «* 

W  33 

t-q 

V. 

CL. 

Pi 

z: 

H-»  l-H  HH 

co 

PS  Z 

EhZ 

PS 

*-t  Eh 

z 

o 

Eh  Eh 

w 

ps 

< 

>-• 

Mi-lt-1 

««J 

CO  •< 

<<»-H 

»"3 

o 

3 

ad 

on 

o  o  o 

i-H    KH 

Ph 

«• 

# 

PS 

Z 

* 

PP  pq  pq 

t-i 

# 

P-,-»n- 

o 

V. 

•  «h 

PS 

V, 

z 

•  ■a 

i— i 

ff 

ll 

z  z:  z 

M 

«■ 

Z.S 

pq 

CO 

pq 

h-i 

tt 

>->*>* 

•< 

a- 

PS  Pm 

Ph 

z 

M 

z 

\ 

•— i 

CO  CO   CO 

o 

\ 

Eh  z 

t-H 

PS 

PS 

PS 

pa 

PS 

t-q 


Ph 

z 
o 
o 

<a- 
00 

I 
z 

H-i 

Ph 


C\i         W  CV  C\i         C\i 


CV2  CV2         CV 


lO  CD         t> 


tO 


cn 


to       CVi 


CS3  *h) 

QU        CO 


to      to 


cv      to 

CO         CO 


145 


*   li- 

ft ft 

ft     ft     ft 

ft  -:i-  it-  55- 

*  ::- 

u-  ft 

ft 

« 

ft 

li- 

o 

li- 

ft 

O 

ft 

•  *> 

pc; 

li- 

< 

li- 

to 

PQ 

z 

pq 

ft 

w^ — 

•  at 

ft 

z 

Ph 

Ph  pq 

^    Eh 

li- 

Pa Ph 

»H 

ft 
li- 

o 

Eh 

Ph  X 
&H  Eh 

PC  z 

•<  1-4 

ft 
li- 

co pq 

«J  Eh 

+ 

ft- 
s' 

Eh 
O 

Ph 

o 

CO  Ph 

Ph   O 
O   Ph 

ft 

li- 

pq z 

i— t 

pq 

ft 

Z 

Ph 

pq  z 

Ph 

ft 

-o 

^ 

ft 

& 

C-sJ  «5 

z:  pq 

li- 

« Ph 

•  <*h 

1— 1 

ft 

Ph 

£-•• 

t-H 

pq  o 

ft 

pqvi 

E- 

>v 

to 

ft 

to 

t-H  E" 

£h  -t; 

ft 

pq  z 

Z 

li- 

• 

li- 

O 

i— • 

•<   O 

Uh 

• 

li- 

z: to 

l-H 

ft 

w 

ft 

z 

>«J 

t-H  pq 

■<  z 

pq 

ft 

& 

o 

ft 

•  «fc 

I-q 

ft 

HH 

Ph 

EH»-3 

t-H 

i-q 

-M- 

z    * 

Ph 

^-v 

pq 

ft 

> 

i-i  PM 

CO  t-H 

pq 

ft 

H/vpq 

Vt- 

w 

H-l 

«: 

ft 

o 

>" 

Z  O 

EH 

< 

ft 

O  Ph 

►  ■ 

l-J 

•«_^ 

£h 

ft 

I-q 

Q 

1— ! 

Pq  pq 

Eh 

ft 

pq  >- 

Ph 

PP 

►« 

w 

li- 

Hi 

«< 

pq 

CO  33 

li- 

CO Eh 

Eh 

«n 

PI 

ibd 

ft 

o 

pq 

to  !xj 

Eh  pq 

ft 

W-cO-  z 

e* 

O 

z 

li- 

Ph 

Ph 

W  £h 

CO 

O 

V. 

n 

Eh  Eh 

•iq 

« 

HH 

ft 

►-4      • 

Z 

pq  O 

< 

W 

O  O  iA 

w 

• 

1-1 

ft 

W 

<o 

i-h  Pl; 

Z  Eh 

Sc 

-15- 

pq  pq 

z 

o 

pq 

■W 

li- 

34 

Ph 

Eh  O 

l-H 

z 

«c 

►-3  »"5 

< 

«< 

•  «t 

e-H 

* 

ft 

Eh 

PHSk3 

C=>  Ph 

EhM 

»— 1 

w 

pq  pq 

w 

w 

< 

pq 

* 

i-hZ 

O 

J3  -< 

t-4 

ft 

o  o 

z 

Cxi 

t-i 

z 

li- 

to 

«<-• 

Ph   >~       • 

o  :=> 

li- 

«—* 

l-H 

i— 1 

Ph 

•  «te 

ft 

z: 

<»-H 

-to-pc!  t«j 

«ow 

ft 

\ 

t-l 

CO 

.~z: 

+ 

*— « 

li- 

« 

£-• 

pq  Eh  z 

w&q 

\ 

li- 

pq 

ft 

• 

-— Ph 

Ph 

ft 

o 

O 

t-H   Z   t-H 

pq 

£-> 

ft 

Ph 

w 

pq 

iDE-i 

(X 

w 

li- 

Ph 

HZ 

pq  pq  t-4 

1-4^- 

c_> 

t% 

C^' 

CO 

X 

Eh 

Eh 

£h 

ft 

« 

o>-« 

«J              HJV 

P4    Ph 

pq 

« 

pq 

HH 

E- 

«*s 

1     It 

P-i 

Z 

li- 

W 

<Ph 

Eh  pq  6-. 

•«!  Eh 

►  3 

'tt 

pq 

m 

■w 

t— i 

ft 

Ph 

MPQ 

Wt-^  o 

Eh  Ph 

pq 

%• 

o 

C/J 

Ph 

Ph 

W-— 

t*s 

o 

It- 

z 

pq  PP  pq 

-WVh/V  O 

}'. 

o 

pq 

o 

z 

C<3  1-4 

z 

PH 

li- 

CO 

HHpq 

O   <«i  *~3 

pq  W 

*C 

Ph 

z 

w 

*—!<•—' 

l-H 

W 

ft 

W 

i-hO 

<  Eh  pq 

c&  z 

:* 

ft 

Ph 

l-H 

Eh 

£-• 

CO 

-1 

z 

ft 

z 

z 

M        O 

<<  l-l 

pq 

li- 

Eh 

CO 

•►* 

w- 

to 

£ 

1— » 

<Ph 

Z  CO-lA- 

i«H  i-q 

z 

ft 

•  « 

o 

W 

II 

WO 

:* 

■>— «- 

ft 

Eh 

Ph 

l-H  C/J  M 

z  w 

*c 

o 

Pi 

e-«o 

pq 

ft 

& 

PhPh 

H4»tH 

^-4  SB 

pq 

ft 

CO 

Ph 

w 

«<pq 

z 

O 

•  «k 

ft 

O 

•-•Ph 

Ph   t-H 

t-qpq 

p^ 

ft 

pq 

w 

w 

t>3 

hi   • 

pq 

fcrf 

ft 

Pi 

Ph 

►«    t 

z 

Eh 

It- 

z 

pq 

K 

l-H 

PhW 

II 

to 

z 

ft 

•oy 

CO   Ph 

Eh  Q  pq 

••^ 

li- 

1—J 

1-4 

Eh 

CO 

z:»-4 

w 

1— 1 

ft 

pa 

Ph 

O  «*S 

o 

Ph 

ft 

Eh 

pq 

• 

w  pq 

pq 

W 

t-l 

ft 

O 

Z    t-H 

z      z 

co  pq 

O 

JJ 

E3 

< 

w 

P 

w 

eh«*$ 

H-) 

> 

w 

'«C 

m 

t-t«t! 

pq  o 

o 

Ph 

M 

O 

Eh 

1-4 

H» 

I-q 

>-'6h 

pq 

o 

Eh 

ft 

< 

71  Z 

Ph  C5 

Ph  pq 

ft 

Pi 

W 

n 

•— • 

Ph 

w- 

< 

z: 

o 

li- 

£-• 

cc  « 

»-h  ««5  CO 

t-t  «£ 

pq 

ft 

w 

pq 

Ph 

S3 

< 

o« 

e-4 

pq 

w 

ft 

-t/v 

Ph  W 

M  fP 

l-H 

n> 

li- 

pq 

O 

o 

Pm 

Eh 

E-«Z 

w 

« 

•"5 

li- 

Ph 

EH  £H 

z  t-q 

Ph 

t-q 

ft 

Hi 

< 

z: 

htv 

i-h 

W 

w 

pq 

ft 

O 

pq  ►< 

•  •—!'«*; 

•   «< 

< 

ft 

pq 

M 

3s 

w 

CSJO 

z 

Z 

O 

jj 

■< 

Opq 

Oh40 

P4  ta- 

>- 

li- 

-«j 

z 

« 

O 

z 

-co- 

i—i 

to 

w 

ft 

M 

ft 

Eh 

t— I 

w 

z 

1— 1 

ll   3B 

»-) 

«*i 

pq 

» 

z 

li- 

h/v 

l-H 

U3 

hh 

Pq 

w 

I-q 

IC- 

l-H 

• 

ft 

pq 

z 

ft 

w 

l-HZ    •« 

pq 

Hi 

»— • 

ft 

O 

tH 

li- 

O 

ft 

1-4 

ft 

> 

Ph 

W 

h1 

D 

li- 

ft 

-< 

^v 

1-4 

ft 

W 

O         Z 

pi 

< 

pq 

ft 

li- 

M 

v» 

z 

«      w 

Ph 

o 

1-1 

ft 
ft 

ft 
li- 

z 

l-H 

z 

ft  ft 

ft     ft 

ft    ft    ft 

ft    ft    ft    ft 

li-   ft 

ft  li- 

ft 

»-q 

pq 

\ 

Pi 
pq 

i-q 

l-H 
Ph 

z 
o 

<SJ 

CD 

I 


H-l 
P4 


CVJ         CVJ  tO  f3        CV2         CV         C\i 


-^        if)  CD  L>        CD         Oi         <SJ 
CU        COCO  CD        GO        00        0> 


cn 


146 


pq 


i-h 

pq 

0 

•— <■ 

i-4 

pq  < 

t— 1 

PC 

«*5 

W  6-1 

l-H 

w 

> 

0 

z  « 

< 
> 

Eh 

Z 

/\ 

pa  0 

t— 1 

V 

II 

II 

O 

Ph 

E-< 

Ph   Z 

PC 

EH 

W 

l-H 

pq  f-t 

pq 

»— 1 

z 

W 

cc  ^ 

M 

pq 

CO 

h/v 

««J 

W 

O 

z  < 

w 

(-4 

• 

»— 1 

pq 

pq 

t-H 

pd 

^ 

W  f=) 

CO 

M 

Ph 

< 

Ph  t-q 

< 

< 

>" 

> 

»— 1 

pq 

> 

-Eh 

• 

02  £3 

• 

• 

W 

o-"* 

<  Ph 

-— ■- 

- — • 

Eh 

« 

cc 

« 

PC 

CJ 

w 

Eh 

pq 

pq 

pq 

pq 

6h  co 

pq 

*Jh 

»-3 

2: 

O  ED 

2: 

2! 

pq 

p 

pq  2: 

0 

:=> 

0 

z 

•"3 

z 

z 

«/v 

pq  pc 

w.«. 

w 

» 

0 

0  w 

0  pq 

0 

PC 

pq 

w 

«h!W 

0 

CO 

pq  z 

copq 

CO 

p=i 

-«/v 

PC  i-» 

W«JW 

«j 

£h 

E-  f-n 

Eh  £h  6h 

w 

•» 

0 

0  wo 

pa 

\ 

w 

W 

M  W 

pq  !*.  pq 

CO 

«. 

E-" 

•-s 

2:  US 

»-3   Z  *~3 

«*, 

>h 

PM 

i-h  Eh 

>». 

pq  »— t 

Ph 

pq 

w 

pq              •-> 

O 

6-> 

* 

OhlO 

■«— «• 

CO 

-       PC 

«M« 

Ph  * 

' — -u> 

& 

pc  to    -um 

Eh  z 

# 

pq 

w 

«*! 

pq  co  pq  eh 

pq 

co  «*; 

pqpq 

W 

z 

i-l 

«WEh2 

»-» 

pc 

• 

i-h  PC  .-h 

t-H 

O 

J!   «>-.t-H 

pq 

t-H    CO 

Eh 

pq  pm  pq 

1-J 

00  w  0 

«*i 

Pm  CO 

O 

«< 

«4 

w 

Z 

z  Q      a, 

Eh 

W  pq 

Eh 

Eh 

Eh 

P4 

w<w 

W 

pq  O 

>~3 

H/V 

hTV 

O 

PC 

O                Ph    PC 

co 

PC  O 

pq 

CO 

co 

w 

Eh 

K(EP-M 

CO 

£h  PC  O 

CO 

CO 

•-3 

CO  pq  Eh  6-« 

w 

Ph 

pq 

M 

pq 

Ph 

■uvfi^z 

pc 

CO 

w 

pc 

PC 

0 

PC 

w 

e-i  «*:  e-t  i-h 

PI 

•-H    (X) 

PC 

« 

» 

w 

Eh 

-» 

owo  0 

0 

PC 

Eh 

0 

» 

P5 

5=5 

pqpq  pq  Ph 

«< 

co  6-» 

«*: 

<< 

t-H 

Ph 

Q 

»-j  CO  ""S-t/V 

■av 

1— 1 

PC 

w 

w 

1— i 

O 

O 

pq  «*;pq  Z 

w 

KI^O 

pq 

W 

C3 

z: 

O  «  O  CO 

0 

Eh  pq  Ph 

O 

O 

pq 

tt 

<  •• 

«*J 

•< 

\ 

cc 

W 

M  O 

* 

M 

« 

H) 

w 

PC 

z  « 

* 

z 

z 

H-l 

« 

«< 

•-H 

* 

HH 

t— • 

< 

z 

i-* 

1-4  z 

V 

l-H 

t-H 

O 

«  -». 

•— • 

O 

pq 

Ph 

►q 

pq 

Ph  EC 

■-H  £H 

Z 

(X 

w 

»-» 

1— » 

a, 

2: 

0 

0 

CM 

CM 

to 

to 

to 

to 

s» 

CO 

1 

2: 

CM 

tO 

Ifl 

CD 

c^- 

CO 

\ 

CD 

cd 

Oi 

a> 

01 

CD 

M 

Ph 

#    X- 


pq 

CO 

l-H 

pq 


PC 

X 

M 

pq 

«• 

•  • 

■< 

pq 

« 

CO 

Z 

< 

«• 

z 

PC 

H/V 

* 

0 

pq 

pq 

t— • 

Eh 

CO 

* 

Eh 

X 

■< 

» 

O 

pq 

\ 

pq 

«■ 

Z 

• 

* 

• 

* 

ES 

pq  co 

* 

^— •. 

# 

Ps 

PC  CO 

* 

PC 

* 

Eh  pq 

pq 

* 

e> 

c_> 

pq 

pq 

* 

z 

z  0 

►-J 

2; 

* 

l-H 

l-H    PC 

pq 

to 

* 

3 

p- 

<< 

z 

* 

O 

*"■» 

Eh 

w 

X- 

i-q 

CO  O 

0 

«■ 

i-q 

co  z 

w 

pq 

rC 

O 

W   l-H 

0 

CO 

* 

^ 

pc  Uh 

-u 

w 

* 

pq  z 

« 

Eh 

n 

pq 

pq  hh 

z 

O 

* 

PC 

■<   l-H 

•■H 

pq 

«■ 

Eh 

■N/V 

M 

•"3 

* 

Eh  pq 

pq 

«• 

CO 

pq  tc 

«< 

0 

«• 

21 

O    Eh 

*—r 

«• 

PC 

PC 

CO 

«• 

O 

-*!  z 

< 

pq 

«• 

Ph 

6h  i-h 

PC 

H-) 

* 

PC 

■^-^ 

pq 

* 

Pq 

pq 

t>H 

< 

& 

Pq 

co  pq 

pq 

EH 

* 

CO  C<1 

«C 

W 

•*. 

«- 

«*; 

Pq  hh 

pq 

co 

CO 

* 

&-* 

PC  i-q 

cc 

CO 

pq 

«■ 

< 

pq  i-h 

i-q 

pq 

z 

* 

pq 

Ph  Eh 

-«; 

PC 

»— 1 

«• 

H/V 

«t!  C=> 

pq 

Eh 

«• 

pq 

Eh 

pq 

CD 

«■ 

2: 

Pq  pa 

O 

II  << 

O 

«• 

< 

PC  PC 

pq 

H/V 

PC 

>fr 

z 

e-* 

»"3 

pc  pq 

-t/v 

«■ 

nyv 

0 

pq 

Eh  O 

pq 

■}{• 

>>H 

CO  &-< 

0 

Ph  < 

•-H 

* 

PC 

pq 

H/V^ 

pq 

it 

Eh 

Eh  Eh 

pq 

W  z 

«■! 

tt 

z 

SO  O 

PC 

Z  hH 

Eh 

it 

pq 

PC  pq 

Eh 

HH    h» 

W 

it 

-co- 

21 »~3 

i-q 

pq 

«• 

co 

O  pq 

%■ 

w 

CiJ 

* 

CO 

O  O 

» 

^ 

«< 

it 

pq 

•ij* 

pq 

« 

it 

0 

\ 

z 

z 

«• 

0 

• 

t— 4 

* 

< 

«j~i 

l-H 

it 

it 

pq 

* 

z 

it 

pq 

«• 

it  «■  it 

it    it 

C\J 


CD 
CD 


00 


147 


>•.   -k.    y- 


* 

a- 

pq 

• 

it 

1-4 

--v 

«■ 

pq 

•  •> 

Q 

pq 

* 

< 

*•*- 

z 

•-4 

* 

E-" 

w 

< 

pp 

-~- 

CO 

z 

< 

a- 

P4 

-«: 

>~ 

•  -  Ph 

o 

a- 

z: 

z: 

Ph 

pq  tB 

•— < 

a- 

< 

hTV 

Eh 

r  Eh 

t-i 

it 

z 

P4 

Z 

PS 

Ph 

it 

+ 

C<J 

pq 

Eh  -— 

Ph 

it 

o 

t-H 

l-H 

< 

it 

»— t 
1-4 

EH 

P4 

CO 

w 

pq 
h4 

II    »-* 

pq 

Ph 

it 

O 

CO 

z 

pq 

eh  z; 

t-H 

it 

PQ 

Ph 

CO 

< 

t-4  < 

* — 

it 
it 

z: 

O 

« 

EH 

n>  z 

CO       • 

to 

it 

CO 

wz 

pq 

w  z: 

CO 

a- 

z 

««! 

z:  \ 

ps  pq 

P4 

it 

«c 

CO 

-< 

#C 

E-> 

PS 

it 

h/v 

PC 

z 

>C* 

«    HH 

« 

it 

3= 

o 

O 

>c 

Z  H/> 

« 

it 

- 

O 

Pq 

Eh 

'        o 

««S  z 

^S. 

< 

it 
it 

o 

t—t 

Ph 
t-H 

l-H 

t-i 

• 

CO 

pq 

it 

w 

it 

•«t 

ps 

Ph 

PS 

o  m 

9Wh 

CO  /\ 

Ph 

z 

it 

Ph 

X 

o 

>         P4  O 

z 

HH   V 

O 

•— • 

« 

£h\ 

•  •»  + 

CO 

z: 

Eh 

«< 

CO 

o 

1-4 

it 

E> 

& 

Ph 

pq 

x 

< 

pq 

»«h 

•  *—* 

t-4 

it 

(=4 

coa- 

pi  CO 

Ph 

CO 

z: 

i-4 

z 

Ph    l-H 

C5 

it 

w 

Ph  * 

CD  CO 

• 

O 

< 

pq*""- 

P>q 

z 

it 

o 

w 

Ph  Pq 

21 

< 

< 

O 

pq 

Ph  P4  pq 

1-4 

t— 1 

* 

o 

&H         • 

pq  ps  pq 

PP 

t-4 

Ph   ZOO 

i — i 

z: 

it 

PS 

CO  Pi 

o  o 

Eh 

CO 

cc 

O 

CD   <  l-» 

•~P3 

o 

it 

O-. 

z: 

o« 

i— t 

^ 

o 

z 

O 

PQ  Z  < 

«-H   » 

o 

it 

•  «. 

z:i-» 

PS  <  w 

•  «h 

O  Ph 

o 

PQ 

-in-    •  Ph 

z 

it 

•  • 

z 

pq  e-« 

PhW  Z 

z: 

pq 

1— • 

► 

z  p* 

+  Pq 

»— I 

it 

«! 

e- 

z 

co  pq 

W  pq 

Eh  pq  Eh 

•  •^ 

Pq  W    II 

X 

it 

< 

P4 

*-"< 

•  •  CO 

*— ' 

e-^        ' 

'        O 

z; 

O  Eh  t-4 

pq 

Ph 

HH  6h 

w 

it 

Eh 

•-4 

w 

•— • 

< 

Z 

>h  CD 

CD 

V    Ph   &h 

w 

it 

««J 

O 

Z  Eh 

z:  ii 

H/V                    < 

tc 

z 

&  PQ 

CO 

PS 

CD  t-4 

II   Ph 

£h 

it 

o 

o 

CO  < 

pq 

z 

o 

• 

Ph 

pq 

Eh 

»-•  PQ  CD 

O 

it 

w 

» 

pq 

-«/v 

Eh  CO 

CO 

Eh  CC 

1— t 

pu- 

W  t/J 

i— i 

w 

co 

it 

pq 

P3 

£h>h 

1-4  CO 

H/V 

<  pq 

•  • 

II 

pq  z  pq 

it 

1-4 

w 

it 

z: 

£h« 

x« 

-cP  w 

Eh 

z:  Pm 

w 

t-4  pq  pc  Pq  \ 

CD 

£h 

it 

< 

►h  Z 

pq  £-• 

z  as 

X 

WPh 

w 

PU 

EH 

•■k 

l-H 

CO 

« 

CD 

it 

z 

pq  CD 

z  z 

CO  P4 

Pq 

'          CO  £3 

o 

< 

*A 

GJ 

m  ph 

— 1 

O 

Ph 

it 

w 

o 

ww 

H/VP4 

z 

pq 

PQ 

Eh  h4 

C5 

*    l-H 

pq  •• 

z: 

z: 

it 

>H 

»— • 

Ph 

Eh 

Eh< 

HA-             < 

z:  vi- 

<  O 

CO 

II 

P4 

o 

it 

« 

pq  Z 

X  w 

Eh 

«*!  Z 

z:  pq 

pq 

o 

z 

ps 

u 

it 

Eh 

w 

cj>  «*S 

pq  z 

pq 

'        z 

pq 

W  Ph 

PS 

t— 1 

« 

pq 

w 

it 

z 

ps 

z  co 

C5 

CO 

« 

it 

w 

««5 

«• 

hTV 

a- 

W 

z 

• 

it 

-trv 

i-4 

a 

Eh 

O 

» 

Z. 

»— 1 

CM 

it 

co 

O 

a 

pq 

z        » 

* 

< 

h4 

*  *  * 

it 
it 
a- 
* 

a- 

CO 

w 
o 

pq 

\ 

o 

pq        ^ 

\ 

z 

PS 

w 

1-4 

»— 1 

Ph 

z: 

o 

o 

«H 

CM 

CM  to 

to 

CM 

to 

(O  f 

to  ■<*•  -^ 

^  <* 

<St 

co 

1 

1 

z: 

t-4 

CM 

tO   T*4 

m 

to  C-- 

CU  CJ> 

C55  tH  CM 

CO  x** 

V 

«Sl 

(Si 

<S)  Csj 

Si 

Gfi 

SI 

ts 

Ci- 

rH   ^H    ^-1 

^1   «-H 

-» 

«H 

t-» 

*H  «H 

.H 

tH 

H 

tH 

tH 

»H   »H    ^H 

^H  *H 

pu 

148 


fl 

»                V. 

fl- 
it- 

CO 

CO 

w 

MC- 

•  *h 

Eh 
Z 
t—t 
O 
Pw 

w 

>-l 

w 

z 

• 

2: 

£h 

1— t 
w 

z 

CO 

+ 

CO 

6-t 
CO 

Pn 

Pm 
O 
-«/v 

M 

z 
t— « 

• 

21 

w 

E-t 
t-H 
w 
z 
z  co 

"if  * 

it 

* 

M 
>f 

it 

* 

* 

& 

A 

ft  # 

•  • 
CO 

z 
0 

•-H 

6h 
O 

z 
CD 

P*4 
O 

z 

ic 

pa 

PC 

« 
Pa 
0 
0 

PC 

Pm 

« 
O 

Ph 

CO 

z 

t— » 

t-H 

fl  fl 

fl    fl 

• 

Eh 
O 

pa 

0 

«j 

EH 

< 

fl 

ff 

fl 

fl 

w 

>;- 

*%■ 

w 

* 

3 

CO 

w 

pa 
ac  + 

»-H 

z 

» 

•C 

«»* 

< 

PC 

PC 

e-« 

» 

O 

t-H 

■< 

w 

6-t 

-t/v 

Eh 

tt 

pc 

rt 

H-l 

21 

ft 

£-• 

0 

pa  Eh 

it 

t-t 

O 

PC 

X 

z 

II    •  - 

< 

PC  P- 

>%- 

O 

O 

O 

i»* 

w 

CO 

2: 

w 

C?  w 

•«* 

Ph 

z 

Ph 

;J- 

W 

• 

«  w 

w 

PhU* 

«• 

»— » 

w 

i- 

w 

Z  E-t 

CO 

W  Z 

>c 

W 

ux 

.;;, 

«< 

HH 

£3    HH 

< 

CJ  >-H 

>f 

BC 

« 

z 

K 

z 

m 

O  w 

« 

OM 

tt 

Eh 

z 

l-H 

*«- 

'             w 

•«; 

»*4    Z 

• 

PC  w 

iT 

< 

t-l 

X* 

>H 

Eh 

CO 

&h 

pu  at 

•«* 

£. 

CO 

X- 

PC 

H/V 

z  w 

0 

w&q 

<*5 

2: 

0 

0 

fl 

6-t 

W 

W   E-t 

w 

wz 

Eh 

■3f 

p=; 

z 

z 

;;- 

•                Z 

Z 

PC  X 

t-> 

Pw 

< 

•Ji" 

0 

t-H 

1— • 

fl 

•  «fc 

w 

HH 

•  •» 

6h  W 

W 

>H      II 

» 

it 

Ph 

0 

0 

ir 

£h 

»             w 

M 

o 

Z 

O 

Eh 

W 

% 

« 

0 

0 

•::- 

H-J 

co 

W 

z 

PC  W 

co 

P«4 

» 

pa 

£-« 

Eh 

;;. 

E3 

•  •»                    < 

•                  CO 

3 

:=>  o  6-i 

II 

II    CO 

21 

it 

Pm 

& 

t=> 

'/c 

CO 

PC 

w 

w 

O  E-"  Pxq 

pa 

< 

O 

O 

"• 

H 

c;         « 

•           o 

•  •» 

z 

Ph  •<  O 

CO 

pa  pc, 

z 

> 

CO 

fl 

w 

PC 

Eh 

o 

W 

s: 

CO 

d.Q 

w 

«• 

^ 

pa 

w 

>J- 

t-3 

«J           « 

< 

CO 

II 

Ehia-M 

w 

>H   (=) 

>H 

•::- 

z 

w 

w 

>v* 

C=> 

z 

2: 

h4 

O  CO  »-q 

PC 

Eh< 

pc! 

:s- 

HH 

6h 

• 

Eh 

fl 

Pn 

en 

w          < 

»           z 

«< 

CO 

z  w  «< 

0 

WW 

Eh 

\^ 

►-J 

6h 

'*\ 

O 

p> 

co 

t-H 

P«* 

CO 

2:0 

0 

E^M 

Z 

S- 

tO- 

CO 

O 

CO 

fl 

£ 

Eh 

w 

o 

w 

w 

< 

«< 

oz 

w 

» 

w 

Pm  Pa 

(U 

* 

W 

2: 

w 

II 

A 

i-12^ 

w 

pa  l-H 

-CO- 

«• 

33 

«*s 

*-i 

< 

;;- 

PC 

PC 

«■! 

»          rt 

Pn 

t— • 

CO 

6h 

•~5  t-1 

CO 

* 

Eh 

z 

W 

z 

fl 

W 

z 

Q  £ 

ffiht-i 

W 

mw 

CO 

it 

W 

CO 

O 

c^ 

A- 

W 

fl- 

Z 

< 

3B 

■-•«••» 

O 

0  z 

W 

it 

Pm 

A* 

Z 

« 

it- 

£j  H/V 

0 

PC 

1— • 

O 

» 

< 

-/• 

•-H 

z        ft 

* 

O  Z 

O 

z 

< 

p«< 

O 

* 

Z 

• 

• 

fl 

M 

W      * 

\ 

f»4    CO 

1=1 

w 

6-< 

»— 4 

«; 

» 

c. 

«-H 

cv 

)f 

fl- 

fl 

Pt 

it- 

::- 

z 

* 

;<• 

pa 

x-  * 

«■     fl- 

fl- 

fl   fl 

fl   fl 

::- 

PC 

Pa 

l-H 

t-H 
Pv. 

2: 

o 
o 

co 
1 

2: 

t-H 

Ph 


IO 


If) 


to 


CO 


CM  CM         CVCOCOPO  CM         CM  CM         CM 


00)        OCiJCMCO         "^        mco        O- 
HH         tHCMCMCM  CM         CM  CM         CM 


149 


ft 

C/j 

ft 

-*5 

•  -t-H 

•  •»  «^~  0 

«•—•  CO 

co  co  ft 

•  •» 

co  ft  ft 

»•» 

•  —  ^— % 

ft  «  ft 

0 

—  PS 

PS  ft  ft 

ft 

Pi  Eh 
Eh  p., 

ft  ft  < 

ft  «i  z 

z 

ft  W- 

«sj  w-crj 

ft 

wt^ 

HA  Eh  -Z. 

>v 

•  m. 

ft 

•- •  US  Z 

Eh  ft  ft 

* 

•  •.  -*—*• 

Eh  £h  2  t-H 

ft  0 

•«k 

— -  CO 

CO  l-H  ft 

ft  PS   CO 

•  •>  * — , 

ft 

co  co 

ft  Z  ftW 

•  •* 

PS    «tj   HH 

^•to 

PS 

co  ft 

W 

MVI-J 

O 

<  fc-t 

co  co 

ft 

ft  ps 

Ph  w:*  W 

6h 

£-**—Ui 

coft 

••, 

ft 

w  0 

(nfUWZ 

W- 

•*-"         z 

ft  PS 

O 

ft 

0  ft 

«;  ft  z>-" 

ft 

ft   l-H 

PSft 

ft 

O 

ft  ««J 

z 

W  — ' 

Z 

2?  ft  ft 

ftft 

O 

«*;  w 

CO 

ft       ft 

ft  O  HH  W 

ft-tj 

z 

PS 

w  us 

z 

«*,  »o 

•-3  ft  ft  O 

•»<VV 

w 

Ph 

us  z 

ft  c 

z 

PS  WEh  •- 

ft 

Z  »-i 

ft  ft  ft 

II 

II       II     fH 

ft  E-ift  Eh 

£-• 

M 

t-H    1-4 

ft  w 

II 

II     II     II 

^_^ 

z: 

"V 

Eh  ft  C5  CO 

z  e>  ps  z 

ft 

z 

•  ~  w  z 

^— - 

(S3 

H  WO 

* 

i-H  ps  <a  t-H 

V^ 

PS 

PS 

O    Z    t-H 

tsa 

^^.^— « — . 

■W 

— -^  2 

0   «<  Eh  W 

ij- 

O 

ft 

E-«  •— 1  — - 

■>w 

S.  tH  CM 

l-H 

ft 

ft  E-i— -z 

ft 

Eh 

w — - 

-—^•w*— ' 

EH 

Eh  Eh 

CO 

H/>   ^^            PS 

ft 

w 

IK 

P-.         PC 

ft 

CO 

CO  CO  ft 

^; 

0      ftft 

CO 

0 

ft 

ZI*  O 

ft  Pm  p.,  p., 

Z 

Z  Z  t-H 

< 

«»;so&h 

ft 

0 

DOh 

•«V|-ll-lt-l 

l-H 

t-H   l-H 

ft 

>>v 

O   Ol-H   ft 

-*; 

•  •* 

PS 

z 

•->  ft  IX, 

P3  ww-w- 

w  w  WW 

0 

# 

ft  ft  X  PS 

ft 

w 

ft 

«5 

<  Q  «  « 

p«  pu,  Ph  w 

0 

PS 

W 

II     II     II 

0  <<  <  < 

z: 

z:  z:  eh 

U4 

II    II   II   II 

>— 1 

ft 

PS 

ft 

000 

ft  ft  ft 

z 

z 

ft 

ft 

Pi 

O 

<"^^—»^-*. 

• 

ft  ft  ft 

t-> 

t-3   »-3  ft 

ft 

1— • 

*— ».   <»-^»— S*— V 

CO 

ft 

t~ 

ft 

C*  ft   CM 

M 

•       •       • 

• 

•       •  C 

ft 

ft 

Si  iH  C\2  tO 

ft 

0 

6-" 

v_^-s_.  «»^ 

z 

Us  US  US 

M 

US  us 

6h 

^-^  v_ ^^^»_^ 

ft 

0 

US 

KH 

z  z  z 

z 

z  z  # 

«< 

PS 

li 

Z 

«ww 

1-1 

►— •  t— 1   l-H 

t-H 

l-H   l-H    V, 

ft 

Eh 

Ud  us  us  us 

ft 

•  «h 

(X, 

►H 

z  z  z 

VV  ft  ft  ft 

ft    ft    ft 

ft 

«ii 

Z  Z  2  Z 

ft 

CO 

W 

W 

ft 

t-H  l-H  l-H 

O  WW-W- 

W  H/VH/V 

Eh 

ft 

t— 1   HH  l-H  l-H 

Eh 

&<s 

ft 

•  • 

ft 

ft  t-H  l-H 

z 

000 

e> 

0  0 

KJ    M   1-1    ft 

z 

ft 

U- 

< 

HA-W- W- 

t-H) 

z  z  z 

z 

z  z 

ft 

««5 

H/V  H/VhA-H/V 

ft 

l-H 

« 

en 

E-" 

000 

z: 

1— t  l-H  t— 1 

t-H 

l-H  HH 

O 

O  c5  ci>  ft 

O 

ft 

o 

« 

-W 

ft 

z  z  z 

0 

z:  z:  z: 

z: 

z:  z; 

ft 

z  z  z  z 

-co- 

Z! 

z 

Eh 

«* 

•— •   t-H    t— 1 

0 

000 

0 

0  0 

# 

<< 

l-H    l-H    l-H  l-H 

» 

ft 

t—i 

O 

z 

000 

z 

000 

0 

0  0 

>s 

•«. 

Z 

OOOO 

\ 

ft 

« 

ft 

ft 

CO 

000 

t-H 

Z  Z  Z 

z 

z  z  ••> 

O 

co 

O    O   ft   ft 

Eh 

ft 

w- 

•-» 

Eh  Eh   Eh 

l-H   1— 1   t-H 

t-H 

MHp 

ft 

Eh  Eh  Eh  £h 

W 

US 

ft 

ft 

* 

&  ft  ft 

ft 

Z 

» 

ft  ft  ft  ft 

ft 

z 

-   ft 

O 

\ 

0  c  0 

1— » 

ft 

•  •k 

ft 

V. 

OOOO 

•  *fc 

•< 

•— • 

Eh 

ft 

CO 

ft 

z 

ft 

w- 
ft 

z 

CO 

ft 

Z 
ft 

ft 

w 

z 
ft 

CO 

ft 

z 
ft 

PEi 

w 

ft 

t— 1 

ft 

2: 

0 

0 

cu 
1 

z: 

«H 

CM 

to  to  to 

to 

•^  ^  ^ 

^ 

■tf   •«*  ^ 

to 

CM 

to  to  to  to 

to 

CM 

GO 

0> 

*H  CVJ    tO 

»^  CD  C^  00 

cn 

«S.  th  CV 

to 

^ 

«f)  CD  O  GO 

en 

C*l 

V 

CM 

CM 

to  to  CO 

to  to  to  f  J 

to 

-tf  >*  ^ 

<tf 

^ 

^  ^^^ 

•^ 

m 

ft 

r-l 

ft 

tH  t-H   ,H 

ft 

.H  tH   tH 

»H 

tH   «H  i-4 

t-H 

1-4 

rH  *H  ,-|  t-H 

.H 

tH 

ft 

150 


pq 
1-4 
& 
PI 
o 


PS 

w 

id 


PS 

w 

PI 
t— t 
Ph 
21 
O 
CJ 

<s> 

00 

I 
2: 

-I 
p. 


CO 

CO 

•  *^ 

w 

* — • 

PS 

PS 

p 

V 

Ph 

1=1  ••» 

ii'  * 

it  it  it 

it 

•  «s 

Eh 

<t;^-- 

tC 

it 

pq 

*"^i 

Z 

HP  n^ 

it 

it 

2: 

6-^ 

1— 1 

P=  pq 

it 

* 

< 

pq 

O 

CO  Eh 

& 

* 

z 

CO 

Ph 

<z 

>c 

it 

Ph 

-UV 

(X)  l-t 

* 

it 

C_3 

Ph 

0 

•O 

*c 

it 

t— • 

O 

t—t 

EhPh 

* 

>t 

t-3 

W 

H/V 

Oh/V 

«■ 

pq 

£ 

••» 

O 

z 

Eh 

pq  « 

«C 

S3 

X" 

CO 

Ph 

CO 

0 

•-3  pq 

u 

E- 

><• 

co 

2. 

Ph 

PPPh 

* 

«C 

W 

► 

• 

t— j 

O  Ph 

W" 

21 

{J 

ps 

CO 

PS 

W 

EU 

>c 

PS 

*? 

« 

pq 

O 

•PP 

•C 

O 

tt 

P 

« 

Eh 

Ph/V 

* 

Ph 

<< 

z 

Z 

•» 

l-H    Z 

#c 

P- 

R 

< 

I— 1 

PS 

h/vco 

•£ 

W 

W 

- — . 

O 

pq 

p; 

# 

Ph 

it 

£h 

PS 

Ph 

Eh 

S3      • 

* 

it 

P3 

W 

W 

z 

ow 

it 

0 

* 

CO 

E-i 

pq 

l-H 

i-hPh 

it 

e» 

it 

Ph 

z 

0 

O 

Z    >H 

# 

it 

Ph 

•-H 

< 

Ph 

P>  Eh 

* 

pi 

> 

O 

O 

fad 

H/> 

•  \A 

ft 

w 

>C 

W 

Ph 

z 

PS 

Eh  Eh 

it 

t-4 

ft 

W 

►—i 

pq 

O  O 

* 

(-4 

>** 

S_ 

PQ 

t-3 

Ph 

pq  Pq 

* 

< 

■i 

< 

•  *» 

O 

^-* 

Ph 

<->  »^> 

$<■ 

O 

Si- 

z 

PS 

«U 

& 

W  P3 

* 

ft 

w 

Pd 

fad 

< 

Ph 

OO 

* 

w 

ft 

2: 

0 

z 

Eh 

W 

»-^ 

it 

t-3) 

«C 

► 

w 

t-H 

•  •« 

< 

Z 

•  •* 

it 

fc> 

if 

t/J 

Eh 

t-H 

•  •k 

Eh 

PI 

CO 

CO 

< 

it 

Pt 

ft 

Z 

PS  Pq 

W 

■>— ' 

pq 

Eh 

it 

O 

m 

• 

•» 

t— t 

P3 

Eh 

CO 

pq 

z 

< 

it 

SI 

it 

PS 

PS 

w 

Ph  Ph 

21 

pq 

t-H 

P) 

it 

0% 

E-t 

pq 

eh 

Eh 

1/VpH 

«*; 

l-H 

Eh 

H/V 

it 

PI 

P-i 

Eh  Pq 

M 

O 

z 

m 

P> 

pq 

it 

O 

ft 

-uv 

z 

co 

pq 

z 

■t/V 

w 

*«j 

O 

2: 

it 

PS 

*^ 

fad 

►— 1 

Ph 

tXl 

»— • 

Ph 

0 

CO 

PS 

< 

*   •- 

it 

E-< 

it 

Z 

0  p^l 

1— 1 

l-H    2 

1— t 

CO 

HA 

z 

CO 

it 

Z 

it 

l-H 

Ph  O 

t-H 

>s 

< 

l-H 

pq 

pq 

H/V 

fad 

# 

O     • 

ft 

K-l 

w 

«*J 

>^ 

II 

Z 

O 

0 

t-1 

t>H 

z 

it 

0  en 

»c 

»— » 

PS  pq 

t— • 

jj- 

H/V 

PM 

0 

PP 

PS 

►— 1 

it 

CO 

1* 

E-  21 

Eh 

PS 

2: 

2: 

< 

«*; 

Eh 

t-q 

it 

pq  pq 

*$• 

pq 

Pi  < 

t-H 

Ph 

H 

>H 

H/V 

Eh 

Z 

w 

it 

ceo 

^ 

PS 

W2 

z 

Eh  CO 

CO 

« 

-*/v 

w 

W 

it 

e-o 

it 

S3 

fad  w 

l-H 

• 

Z 

•l/V 

fad 

Ph 

w 

PC 

it 

ps 

ft 

« 

z  2: 

Eh 

HH 

II 

co 

<«: 

O 

CO 

Eh 

it 

CO  Ph 

it 

w 

•— 1 

t»H 

E-»  P= 

O 

CO 

2: 

< 

CO 

H/V 

it 

►-« 

it 

0 

1-3 

co 

CO 

CO 

Ph  £h 

pq 

H7V 

fad 

pq 

Ph 

it 

0 

it 

0 

Ph  Ph 

wpq 

0 

21 

z 

0 

< 

it 

PS  z 

it 

PS 

w 

l-H 

Ph 

Ph 

CO 

0 

CO 

l-H 

0 

z 

it 

pq  t-i 

it 

O, 

PS 

Ph 

O 

O 

Ph 

< 

-«J 

P) 

< 

CO 

it 

fad  fad 

it 

< 

< 

Ph 

it 

z  z 

•£ 

•  • 

Pt 

K 

*4 

O 

t-i 

t-) 

H-l 

H-» 

t-l 

it 

l-H  t-H 

0 

% 

Z  V> 

t-i 

1-4 

1-4 

t-l 

1-4 

it 

Pll-4 

V 

PS 

w 

* 

1— t 

Z 

< 

< 

< 

«*i 

< 

it 

"- 

W 

P) 

>^ 

t-H    CO 

0 

O 

O 

O 

O 

it 

H 

fad 

it 

it 

z 

it 

it 

»— I 

it  it  it  it 


T-l  CVi 


t-1         CM 

m       in 


cv  CM 


CM         CM 


CM 


CJ  *#        IT)        CD        O 

in  in       m       m       m 


co 

CO 

pq 

PS 

p 

p 

< 

h/v 

fae: 

z 

l-H 

»-3 

hTV 

Eh 

ED 

0 

•  — 

Z 

PS 

uS 

pq 

p> 

fad 

Eh 

z 

Ph- 

•— • 

« 

l-H 

CM         CM 


CD         <J> 

a)      m 


CM         CM 


^         t-1 
<£>        CD 


151 


?    * 

ft     >C 

ft     ft 

»Jr 

5J- 

A 

ft 

& 

ft 

ft 

ft 

* 

ft 

* 

ft 

it 

p^ 

•  •* 

* 

it 

o       \ 

Eh 

,y^ 

%^ 

-J2- 

t—> 

£- 

•  • 

*0 

0% 

CO         ft 

pq 

ft 

CO 

it 

co        ft 

HA- 

ft 

Z 

it 

W 

Pl  — 

JJ 

o 

j«. 

PC             • 

HH  ^— » 

IP 

•— t 

K 

•  •h 

•  m. 

Pi  P«2  pq 

H-4  &i 

Eh 

W 

O 

«w- 

pq 

QKh) 

«:  «— 

£ 

O 

>c 

t— l 

»-t 

<P  Eh  pq 

> 

«. 

Z 

ft 

1-4 

pq 

i-i 

< 

•  pq 

£ 

P> 

ft 

Ph 

PC 

<c 

pq  Ph  Eh 

-—  pi 

Ph 

ft 

p> 

o 

fc» 

t3J   O 

c^  pq 

ft 

1C 

P-. 

Eh 

z 

£h        pq 

-—  «c 

it 

O 

O 

l-H 

co  O 

Eh 

A* 

z 

ft 

«*-» 

£> 

«k 

••^ 

Z  CO   < 

pq  w 

►— • 

iC 

cc 

PC 

CO      » 

II 

--~* 

o  pq  U4 

pi  pq 

it 

?* 

ft 

E-« 

EH 

w~* 

tWk 

cs 

H*2 

pq  o 

ft 

o 

ft 

PC 

CO 

W  CO 

pq 

Eh 

•  •>.  ^*-^ 

Eh  Pi  t-H 

<  < 

t-4 

ft 

-t/v 

PC  v. 

»— t 

HH 

^"**             •  •* 

■<  P-i  t-» 

t-  m 

~*\ 

PI 

'*C 

t-J 

PC 

o  w 

w 

pq 

SdW^ 

C<i  <c 

•  «k 

HV>    Z 

O 

it 

•< 

Eh 

-PI   PC 

W 

w 

—  2:  csi 

•-"       pq 

PC 

co  »— 1 

ft 

Ph 

ft 

>> 

PC  co  «d  « 

& 

Pi 

-C"-' 

hh-  pq  « 

pq 

CO  PI 

W* 

ft 

w 

wco        Ph 

cx 

t— • 

pq  z 

«*;&£-' 

£>C    il 

pq     • 

w 

w 

>c 

EH 

n!Wfc< 

»—) 

M 

kh     •  pq 

t-H   £h 

z 

PC 

«% 

w 

ft 

pq 

<  PS  CO 

z 

«< 

pq  «  z; 

E-           P» 

•-H  pq  pq 

ft 

Eh 

« 

>  pq  <  CO 

p> 

> 

<  pq  -c 

t—     -  z 

HH  CO 

pq 

»« 
H 

• 

■li- 

*w 

»W  PPH  W 

• 

• 

Eh  Pm  Z 

z:      < 

•    «tj 

«<   GO 

it 

CO 

PC 

ft 

Pi    EH 

«*J  Wh«l 

^-> 

.»-"■» 

-t/v  Ph     • 

HH    « 

pq  -crv-  co 

it 

s: 

pq 

M 

W 

pq  w 

W  P5 

o 

(—• 

pq  r=»  pc 

pq  pq 

II     H/> 

pq  pq 

it 

pc 

i*c 

ft 

PC 

Eh  pC  CO  t-4  O 

pq 

^^ 

o  pq  pq 

CO  fc«S   PI 

pq 

O  PC 

it 

o 

Z 

ft 

CD 

z 

co  (-P  Pi 

•-s 

«J  -»/>  Ph 

co  z  pq 

co  pi  <  pq 

ft 

Ph 

t— • 

j^ 

M 

!_•  «  pq  «aj  < 

pq 

pq 

WZh 

pq  ►-■  < 

co  pq 

^a  pq 

ft 

pc 

HH 

ft 

W 

O  W«  £hW 

o 

M 

z  CO  p> 

O   PJ   Eh 

pq  «; 

z  «< 

55" 

pq 

It 
K 

o 

0^  co  O-wpq 

• 

pq 

•-H     .  pq 

O: 

PC  Eh 

HH  W 

it 

PC 

PA* 

*^ 

o 

«<0«(-) 

•< 

PJ       t/>- 

K        co 

P)  -crpj  pq 

ft 

PC 

ft 

PC 

CC  pq 

<  pj  pq 

it 

Eh 

•    II    z 

Ph  pq   GO 

Pi  PC 

•   PI 

Vf 

« 

£h 

ft 

PC 

Eh 

wp«! 

W 

pq 

z  pq 

<  pq 

pq 

StT 

pq 

ft 

Ph  P«^ 

PC  «C  £h 

PC 

co 

II   Pi     • 

O  ►-•  pc 

wpq 

«*: 

ft 

fed 

CO 

•  • 

w  t: 

pt3  H/VW 

pq 

CO 

pq 

E-  Eh  PI 

PC  < 

Eh 

* 

z 

pq 

w 

i-t^^Mki  •• 

Eh 

••  pq 

pq  Eh    II 

p>  pq 

pq-iA 

-«/V 

>c 

I— * 

to 

ft 

PCI 

<  <C  Z  Z  Z  P«5 

Z 

m  pc 

i-l  z 

Z  O   ««J 

Sd  Ui 

^ 

ft 

i-4 

1— • 

ft 

W 

t>  > 

»—»  h- 1  t—t   Eh 

t-H 

it  Pi 

PM   t-H  PC 

PC  PC 

z  z 

z 

w 

ft 

-«/v 

P) 

*c 

ua 

VWk-t-4    l-it-l>H 

o 

Pt 

<  O  Eh 

O  pq  pq 

t-H    HH 

HH 

l-» 

ft 

W 

< 

z 

Eh  6^ 

« 

pq 

O  «r} 

Eh  p<  pq 

Eh  p)  O 

PI  PI 

nq 

o 

ft 

esj 

(— I 

h- i 

W  « 

w 

£h  W 

-t/V-W-vO- 

pq  co  << 

•               • 

• 

o 

ft 

t— i 

6-i 

V. 

PI 

«  PC 

»-H 

P» 

pq 

:*i  PC  oc 

PC        t*i 

Pq  cq 

pq 

o 

* 

t-i 

»—i 

ft 

W 

i — i 

Ci  C3 

Z  pq  Pq 

pq  z 

P>  P> 

^ 

51 

ft 

-«: 

z 

ft 

W 

W 

•u> 

«j 

►H  f^  Ph 

WfcM 

HH    H-) 

P) 

ft 

i— « 

H- 1 

ft 

Csl 

« 

&t 

il  s-; 

PI  Ph  Ph 

Ds  Eh  ^q 

<     < 

< 

PC 

tt> 

Eh 

ft 

I— 1 

< 

o 

z 

Wp>  p) 

>    t=» 

> 

W 

ft 

K- 1 

ft 

P4 

H) 

Pq 

•— i »— i  ••» 

pq  pq  pq 

-j} 

-in-i/v 

w 

fed 

* 

z 

• 

ft 

««J 

O 

•-> 

H-l    O 

pq  -»a-uv 

ft 

Bi  Eh 

Eh 

Z 

*c 

HH 

»H 

ft 

HH 

P4 

pq 

c       z 

cc  z  z 

ft 

pq  pq 

pq 

1— • 

ft 

ft 

Eh 

PI 

o 

p»      pq 

ph  co  pq 

>v» 

PC  PC 

PC 

hH 

;"- 

ft 

HH 

ft  ft 


ft     ft  HH 


PC 

pq 

HH- 


pq 

21 
O 
cj 

CS) 

CD 

I 

s: 

pi 
pq 


CM 


CVJ       to 

CO         CD 


OJ 


0J  CO  tO         CV  CM  0J 


■^      m  cd  o       co  en  c^i 

CD         CO  CD  CD         CD  CO  £> 


CM  CM         CM 


»-<  CM         CO 
IN  0-  O- 


152 


« 

IT)  CsJ  CD 

w 

cs>  fr- 

Ui 

CO  »H 

Z 

«-l  *H 

►-» 

w 

1-4 

I-) 

-*A 

o 

W 

3=  U_  X 

o 

tvj 

Oi  CVJ  CD 

o 

t— 1 

tH  Oi  CSJ 

2: 

m  -tf  ca 

ca  ca  sj 

« 

»-H 

z 

w 

e-i 

11    11    11 

0 

hd 

•— • 

t-H 

z 

z 

•  •* 

W  W 

*-*■ 

E-" 

1— 1 

1— » 

« 

c<i  e<: 

co 

< 

1-4 

w 

►— 1    t-H 

•w 

►-t 

& 

1-4 

CO  CO 

« 

t— t 

z 

« 

•  • 

w          0 

O 

Pm 

w 

z 

N<i  w  •*;« 

2: 

« 

0 

H«ufe 

A 

0 

« 

2E 

1— 1 

CO  «  <  «  w 

0 

w 

M 

E-^ 

<  E-« 

t-J 

< 

•<          CO  CO 

2: 

cs 

HH 

21 

WW       w 

«*: 

CO 

Ph 

« 

«M£  2 

« 

1 

2: 

O 

<Wpw 

0 

2_ 

0 

W 

•<    21    »-H    O 

\ 

0 

2 

P«P   »— t    K-l 

« 

K-i 

CM 

*-t 

»— 1 

0  «  ►<,  m 

PL, 

Pm 

5) 

O  <  <  CD 

CO 

1 

h3 

o>im 

C^ 

Pm 

0 

2: 

^ 

m 

CD 

\ 

IN 

ts 

0 

0 

»-) 

r-t 

*-t 

0 

z 

Pm 

2: 

M 

153 


w 


2: 

w 
o 

Ph 
CO 

co 
co 

to 

(X 

p 
p 

< 


PS 
w 
p 

t-H 

Ph 

2: 
o 
o 

IS. 
CD 

I 
21 

V 

t-H 

Ph 


CO 

«*J 

to 
t-* 

P 

p 
o 


p; 

w 
o 

«*! 

21 

to 
o 

< 
Ph 

CO 

CO 
CO 

w 

PS 

p 
p 

< 

X 

to 


00 
to 

O 


to 

«*? 
P-. 

o 

PS 

CO 


fH»"lZ 

O  Ww 

o  2:  r-i 

*-*  CO  to 
Eh  «*!  •• 
«<   •• 

P  t-t  CSl 
HH  to  CO 
Pi  ••  21 
21  P 

O  Z  Ph 
O   t-H 

t-»  P    •• 

•  w  ►• 

tOOpq 

>  •< 
t-3  £h 

<Sl    Ph  to 

CO        M 

I    to  O 

Z  P  > 

\PZ 

»-H  P  -t 
Ph   O 

2Zps 

•-<      w 

I     O  t-H 
CO  to    Ph 

HH   Hj  jr 

co  m  o 

t-H  o  o 


Oi 

CO 

* 

o> 

x                                                            » 

rH 

P                                            to 

e-« 

»-)                              »   *  p=; 

CO 

«J                                                            X       X         £2 

P 

PS                       •              co  CO  P 

C5 

to                       »                     CO  CO  to  ••> 

D 

6h                    CC            -WW  0* 

«*i 

t-H                   O       <      «WOH 
PI           *    "-(Si     'WPPKEh 

<tf 

X            »X       XX       x       sj    Q  w   p_  *« 

x    scm      m  <s>  «*s  < x    p 

•  • 

>-«P<S>S>E-»*hxxv           * 

hh  ,-1  <s.  cv  »-<  (St               e-t 

P 

PSlv     *     Px      EhEhEhheh 

to 

«*J   X                                                       HHH^H 

E-t 

«              tthPEHtJtHt-1            P 

•— 1 

H  ^hmWm                    2: 

Pi 

E-it-tPJPlW  i-4P««02 

to 

1— 1  M                 to          H  W  W  H  < 

6-< 

WcooZTi-H-iJZWot-H 

CO 

EnPi-)<Khlt>HtH20 

•< 

H««!fHO  <<  Z  O  Z  t3  O 

•  •» 

p 

(-3   E-  to  CO  to    >MPHHfI<ffl 

0 

Pi 

to 

to 

E- 

PS 

•  • 

«*! 

-< 

Pi 

P 

2. 

O 

CO 

* 

to 

«< 

V 

P 

*  * 

3*. 

* 

* 

* 

* 

* 

* 

* 

# 

«■ 

i«- 

CO 

it 

z 

* 

0 

«• 

1— t 

«■ 

Eh 

* 

-< 

* 

PS 

«■ 

«*; 

* 

p 

«■ 

0 

j^ 

to 

# 

p 

# 

«• 

to 

it 

* 

«• 

p 

* 

P 

«■ 

to 

* 

CJ 

# 

0 

it 

PS 

it 

p 

it 

it 

2; 

it 

to 

it 

E-t 

it 

CO 

it 

H 

it 

CO 

it 

it 

P 

it 

to 

it 

z 

» 

it 

»— 1 

■*s     »      * — >  •  •. 

it 

to 

z       co  co 

it 

w 

to    ■<          CO    CO 

it 

p 

-qS  to     -W  w 

it 

PSP   t-Hto   PS   PS 

it 

H 

w  e-t  0  e-«  p  p 

it 

t-H 

c5  0  0  >-■  P  p 

it 

t-H 

to  P  «  PP  «i  < 

it 

•< 

e-'W 

it 

2 

2  E-«  e-.-— ps  >-, 

it 

cr; 

hcom^p  ps 

it 

to 

W  ,-H  P    O 

it 

e-< 

pq  *~  w>—  •<  2: 

# 

X 

e*j  tc  P       vy  W 

it 

to 

»-H   «-t    l-H   W   to     2: 

it 

CO^  P  Z   CO  w 

it 

» 

W         «U  ««;  «aj  to 

it 

ps 

E-  E-"  t»  2  P  to 

it 

< 

PS  PS                      PC 

it 

t-H 

Ph  Ph                    to 

•} 

CJ 

»c 

to 

ft    ft 

ft 

P 

V 

cv 


to 


154 


li- 
ft 
ft 

ft, 

ft 

w 

\ 

ft 

Ph 

a 

ft 

IN 

>v 

ft 

it 

& 

ft 

ft 

it 

m 

ft 

it 

ft 

• 

it 

<< 

6h 

"s. 

it 

• 

PC 

ft 

it 

0 

Eh 

0 

ft 

it 

Eh 

PC 

ft 

it 

z 

O 

pq 

it 

hH 

••> 

K 

• 

it 

M 

pq 

Eh 

Eh 

ft 

*4 

< 

PC 

PC 

ft 

•  •k 

CO 

z 

Eh 

O 

O 

ft 

►h" 

l-H 

Ph 

E- 

ft 

««5 

« 

w 

O 

pq 

ft 

z 

Eh 

Eh 

•  *k 

Eh 

mm* 

X 

* 

PC 

z 

?< 

H-l 

Z 

»-q 

Eh 

ft 

pq 

"V 

0 

W 

P3 

■< 

l-H 

«< 

ft 

Eh 

ft 

Ph 

z 

CC 

z 

Z 

» 

\ 

X 

ft 

w 

z 

B- 

« 

Eh 

PC 

O 

ft 

-*i 

W 

ft 

l-»  \ 

< 

O 

Ph 

CO 

w 

ft 

>ff 

•-H   ft 

w 

«: 

Eh 

Eh 

pq 

ft 

iff 

«»-» 

Ph  ft 

HH 

pc; 

X 

CC 

X 

C3 

ft 

w 

• 

ft 

O 

-«! 

Ph 

pq 

pq 

1-4 

ft 

z: 

w 

< 

O 

ui 

Eh 

< 

ft 

• 

«*; 

CO 

• 

« 

0 

<^~ 

O 

*— 

> 

ft 

Ui 

z 

1— 1 

2:  et; 

CC 

<4 

CO 

ft 

CO 

w 

*  •- 

0 

0  « 

«»» 

»— • 

Ph 

PC 

CO 

•  ■h 

Pq 

ft 

1— t 

t-t pc 

pc  « 

PC 

t—t 

Eh 

•< 

Ph  co 

Eh 

ft 

0 

•— • 

w 

z 

••> 

Ph    •< 

0 

0 

CJ 

PC 

PC 

CO 

>- 

ft 

Ph  E-« 

0 

l-H 

-uv 

(=1 

co 

««? 

O 

Ph  pq 

m 

ft 

z 

-UVZ 

«*; 

co  pc 

-t;  .« 

«*; 

PC 

P-t 

CC 

1 

ft 

0 

O 

I— t 

w 

z 

pq  pq 

-uvco 

< 

l-H 

<<  « 

cv 

if 

Eh  O 

1-4 

m 

EH    Ph 

ce;  co 

z 

X 

HH 

w« 

K 

pq 

WPL, 

1— • 

w 

>*  Ph 

w  w 

««3 

0 

O 

0  ««J 

■< 

W 

M 

t— 1 

« 

Ph 

e-t 

Ph  CD 

P»^  pd 

■•— » 

CO 

z 

O 

ft 

l-H 

eh  w 

K 

« 

P*4  « 

CO 

•  •* 

< 

l-H 

CO 

co 

<5 

ft 

Ph 

(X.  z: 

-< 

pq 

CO 

Ofl 

Eh 

pa  Ph 

PC 

CO 

>H 

z 

««.-■ 

< 

CM  Z 

w  < 

:=> 

CC  £h 

z 

Eh  pq 

< 

< 

ft 

< 

z 

CO 

w 

r-t  O 

*— » 

(X. 

»  >- 

< 

CO 

PC 

1-4 

2: 

ft 

pq  P 

pq 

PC 

l-H 

pt 

Eh 

0  m 

■*-* 

C=l 

Ph 

ft 

Oj 

PC 

1-4 

CO 

s 

CO  E-« 

zfi 

O 

pq 

CO 

« 

CO 

w 

ft 

z 

CD 

1— 1 

0 

0 

Ch  «c 

0  0 

O 

0 

CC 

Eh 

pq 

< 

l-H 

0 

ft 

w 

Ph  Ph 

H4 

w 

4)    O 

l-H   «^ 

O  pq 

:=> 

PC  IO- 

P-t 

«< 

iff 

Pl< 

w 

h/> 

0 

0 

pq  O 

Eh  W 

P4 

«  Eh 

•  «Ht 

Ph 

CS  0 

Ph 

tt 

0 

0  0 

0 

OS  1-4 

O  « 

< 

Ph  O 

CC 

Eh 

Ph 

z 

PC 

CO 

Iff 

0  eh 

w 

p-  .• 

ZPtq 

PC 

< 

< 

to 

pq 

l-H 

G 

ft 

w 

ft;  ^/V  •  •* 

t-H 

ccpq 

UJ   £"• 

E3  P^ 

••. 

O 

•  • 

PC  tc 

O 

0  cc 

P=) 

CO 

ft 

H-) 

Ph  «  pq 

►-H 

l-J 

co  «*: 

^Ph 

w 

w 

«xj  O 

O 

Eh 

< 

CO 

ft 

►■H 

Eni-t 

Ph 

•  •  t— 1 

i—» 

CD  CO 

>H 

PC  CG-i/V 

>-> 

PC 

CO 

•«k 

w 

w 

ft 

Ph 

•  • 

Pl.  i-h 

-to- 

Ph 

P5  0 

..  pq 

•-H 

•< 

<<  O 

t>H 

< 

Ph 

>H 

Eh 

CC 

ft 

h/v 

Ph 

ps 

pq  w 

W  2 

O 

M 

CC 

«j 

1-3 

pq 

■< 

CD 

0 

*Sff 

z 

w 

pqn/v 

CO 

M  w 

O   t-H 

«  P^ -to- 

P- 

O  Ph 

t-4 

Ph 

•  • 

PC    l-H 

Ph 

0 

ft 

w 

h-J  «  z 

0 

t— •  CO 

«<    EH 

co  PC  O 

CO 

H/V 

PC  Pm 

CO 

-Xj   Ph 

Eh 

< 

#c 

Ph 

•— t 

«j  w 

t-t 

Ph  O 

P3    W 

t-H    <   «tj 

t—t 

>H 

«< 

CO 

l-H 

P~ 

l-H 

CO 

E"~ 

ft 

0 

pH  |-t   PC 

0 

to  i_4 

«    •< 

Ph  M 

P^ 

« 

< 

t-l 

(— 1 

P-3 

< 

O 

l-H 

O 

ft 

-wvo  O 

W  O 

Eh 

WO 

c« 

r^    O    O 

*1  ^ 

Ph 

ft 

ft 

z 

pq 

ft 

CO 

ft     CO 

0  &q 

ft 

o-.  pq 

* 

Ph  P^ 

ft 

ft 

li- 

w 

PiO 

ft 

o« 

ft 

«<«  0 

ft 

WOP 

ft 

CO 

CO 

ft 

« 

ft  ft 

ft 

Ph 

z 

ft 

1-4  Z 

ft 

w 

z 

ft 

l-H 

z 

ft 

l-H 

z 

ft 

w 

V 

0 

pq 

\ 

opq 

\ 

« 

Ph 

V 

0 

pq 

\ 

(=; 

pq 

\ 

Ph 

SI 

o 

Si 
CO 

I 


*H  CM  CJ 


•<#  IT,  CD 


rH  CM 


t>  CO 


CM  CM 


(T>  CS  «H 


CM  CM 


CM  CO  -^ 


CM  CM 


if)  CD  O 


t-l 
Ph 


155 


ft 
ft 


ft 

ft 
ft 

• 

ft 

6-< 

ft 

ft 

ft 

O 

ft 
ft 

w 

ft 

ft 

ft 

6-« 

ft 
ft 

■z 

ft 

O 

ft 
ft 

ft 

ft 

ft 

ft 

••» 

ft 

ft 

ft 

ft 

ft 

•< 

*§m 

z 

ft 

\ 

ft 

« 

z 

ft 

ft 

w 

•— • 

ft 

ft 

E-* 

ft 

ft 

ft 

X 

"li- 

w 

ft 

z 

• 
CO 

ft 

■*"■» 

«< 

z 

ft 

w 

0 

ft 

0 

z 

»— 1 

ft 

ft 

ft 

£-• 

ft 

«< 

ED 

-A 

ft 

> 

ft 

ft 

< 

ft 
ft 

•» 

ft 

ft 

ft 

w 

O 

ft 

0 

ft 

W 

ft 

H-» 

C5 

ft 

ft 

> 

<c 

ft 

ft 

w 

►-• 

21 

ft 

ft 

0 

ft 

•  a* 

ft 

ft 

o 

•w    » 

ft 

ft 

Eh 

ft 

<«; 

CO 

< 

«*J 

CO 

ft 

z 

Wto«« 

0 

z 

*»-• 

ft 

< 

(SW  w 

ft 

CO 

ft 

2: 

^3«  E-< 

«* 

ft 

ft 

Oft   |M 

E-" 

ft 

ft 

ft 

Wft  pq 

CO 

X 

•< 

ft 

O 

ex 

ft 

ft 

z 

jj. 

< 

0     w 

£-• 

ft 

ft 

ft 

QiWu 

••> 

< 

ft 

ft 

ft 

to 

ftft  »-' 

ft 

ft 

ft 

£h 

ft 

ft  > 

(=> 

ft 

& 

x: 

ft 

co 

..  <  w 

O 

z 

ft 

ft 

ft 

CO 

s»ft 

«J 

ft 

ft 

ft 

w 

ft 

w 

0 

O 

ft 

ft 

ft 

«  w 

E-< 

O 

O 

ft 

Q 

o« 

C3 

ft 

ft 

•  •* 

ft 

Q 

<<■«? 

ft 

ft 

ft  ft 

ft 

ft 

-< 

-«A  »-) 

E-i 

ft 

h-4 

z 

ft 

EhU 

ED 

0 

•  • 

ft 

ft 

ft 

ED  ft 

O 

O 

ft 

ftft 

ft 

ft 

ft 

ft 

E-* 

ft 

ft 

ft  ft 

tf- 

ft 

« 

CD 

Z 

ft 

ft 

Z 

ft 

ft 

ft 
ft 

l-H 

O 

w 

\ 

O  ft 

\ 

V 

ft 

5Z 

O 

CJ 

»hcv2 

cv 

»H 

CM 

ca 

00 

1 

2: 

GOO) 

CS> 

«H 

C\J 

ft 

ft 
o 

«* 

z 

ft 

CD 

■< 
ft 

CO 

CO 
CO 

ft 
ft 
ft 

ft 

•< 

ft 

ft 


X    # 

>c 

!<• 

«■ 

>J- 

ft 

* 

ft 

ft 

ft 

ft 

ft 

ft 

0 

ft 

ft 

z 

ft 

ft 

t— t 

ft 

ft 

£-• 

ft 

«■ 

co  «; 

O 

ft 

ft  ft 

-^ 

£-• 

ft 

Z  ft 

•«• 

ft 

HH   ft 

J>^ 

ft 

ft 

6->0 

ft 

ft 

ft 

ED 

*C 

& 

ft 

O  21 

ft 

ft 

ft 

ft\ 

ft 

W 

ft 

ft 

}j. 

O 

vr 

ft  O 

>c 

O 

ft 

C_> 

ft 

•  • 

ft 

ft 

«S  ft 

ft 

CO 

ft 

ft 

P4  ft 

ut 

z 

«  e- 

ft 

0 

-*! 

ft 

ft 

ft 

t— 1 

it 

&-<« 

B-i  Z 

ft 

z  z 

ft 

O 

t— 1 

ft 

h-»  «q 

^ 

z 

ft 

ft 

jr> 

CO 

* 

ft  ft 

ft 

ft  P 

ft 

ft  ft 

ft 

CO 

ft 

«S  O 

0 

CO 

ft 

< 

>^ 

z  w 

ft 

ft  z 

«P 

t— * 

ft 

ft 

E-<  < 

ft 

>  ft 

ft 

«*!  SI 

l* 

0 

ft 

ft 

O 

ft 

ft 

•< 

ft 

O  ft 

ft 

ft 

ft 

ft  O 

ft 

0 

ft 

• 

ft 

ft  «*S 

%^ 

ft  C= 

CO 

* 

ft  ft 

>t 

►-H 

ft 

ft 

CO 

M. 

ft 

£-•  co 

ft 

ft 

H 

ft  < 

CO 

ft 

Z  CO 

K 

E-  ft  P« 

ft 

«*:  to 

»^ 

ft 

ft 

ft 

w 

ft 

CO 

ft  (= 

ft 

E-t  ft 

ft 

2: 

ft 

ft 

CJ>  ft 

ft 

ft  ft 

< 

ft 

ft  ft 

\ 

ft 

0 

ft 

ft 

•->  <  ft 

it 

ft 

•<  P« 

ft 

ft 

ft 

ft 

ft 

E- 

ft 

0  ft  ft 

JJ 

ft 

CO 

0 

ft 

■t/V  ft 

*c 

ft  p» 

ft 

ft 

ft  E- 

% 

0 

0 

ft 

< 

%c 

W 

z 

CO 

ft 

O  Z 

• 

* 

Sr* 

•< 

ft 

ft 

ft  ft 

2: 

ft 

**i 

ft 

<^ 

* 

ft 

w 

ft 

O 

0 

ft 

ft  :* 

E-« 

ft 

O 

ft 

ft    E-"  co 

ft 

>-4 

ft 

ft  ft 

>-« 

ft 

ft 

• 

ft 

^vft 

CO 

ft 
ft 
ft 
ft 

ft 

«-< 

ft 

it 

ft 

ft  ft 

ft 

ft 

ft  ft 

ft 

CO 
CO 

ft 
ft 
ft 
ft 

•< 
w 
w 

CO 

< 
ft 


ft 

E^ 
ft 

ft 


ft 

O 


ft 
ft 
CD 
ft 
ft 
O 

o 

ft 
ft 


ft 

E-< 

-*; 
o 
o 
ft 
ft 
ft 


to 


156 


W 

1— t 

pq 

<c 

6- 

t= 

z 

O 

•» 

0 

W 

CO                                        « 

K- 1 

X 

CQ 

£h 

ft 

\ 

WWW 

< 

£-<                              CO                PC 

O 

pq 

>H                                pq                 ft 

O 

PC 

PP                           PC              ft 

ft 

6-^ 

(=1               «C 

W 

-—                          ft 

PC\ 

z 

•  •% 

CM                           «C               P, 

* 

•  «t 

>         t— 1 

""*• 

rH                                                         E-< 

Ph* 

*"*• 

6-< 

—'                         Cc              p.                                  < 

O  » 

PC 

1           CO 

Ph 

pq             w 

E-« 

w 

1— t 

pa                   e-«          Ph 

>        CO 

a,                    • 

>          E-h 

PC 

E-«                           Z              Ph 

W     • 

-«/v 

>-• 

0 

Pm                        •-•             S3                                ' 

e-<  pc 

Ph                       < 

•      pq 

CO 

w    •                  0             pq    • 

>H    W 

Ph 

pq 

pq  pq                     p*              wpc                              < 

ft  p^ 

W           !=> 

e-< 

3 

2:  E-h                    W              O  pq 

Ph 

PC        m 

PC 

CO 

«*}>-•                    ft           »  O  O                              ' 

CO  PD 

C3       -to- 

0 

•»-' 

z  pq               ^    »p£)  ^  pq 

CM  PP 

ft        O 

1— t 

iA            »              hPCEh  WEh                             < 

•           tH 

pq        O                     « 

P^3 

pq     *     •» 

►  »-j^«     .     .^W(m«2 

z 

O        ft 

PCPq  pq 

«  PC  CM  pq  CO  «         E-*  PC         •-«                               < 

CO  O 

O        pq                     < 

>           CO 

PEh£h 

pqo*-ie-tcopq«z      0 

ft  t-t 

PC        PC  •- 

pq 

PH    >H 

£h        — -zWS-'Wt-t^-WcO 

<  e-> 

pt<  .„>—  pc                 « 

►         6-1 

pq  pm  « 

Z  ft         .-HPCZCOOCOOOPq 

O  ««5 

ft         pq 

< 

0 

« 

hW«OQh«i)(1,N«!^                            ' 

ft  0 

••  6-<  JsC  Ph                 < 

>         O 

0  e-t  w  pq 

w 

OtOWA*CO«        npqtn 

0 

>-<  co  Ph 

O  V. 

pt  PC  CO  £-• 

o 

Pl,  «SPh        «c  p^        «•_-       pq 

•      PC H-l 

PC  ft  »-i  :=> 

ft* 

fcH<i^ 

< 

pq  Ph  pc              PC  E-<        pq  -*/v 

w  w 

H        ft  PC 

ft  * 

tc  2: « 

Z 

pc:      pn&HcoPCftp-.pcpr>o                       < 

Ph  PC 

Ph  I>h  w  w                < 

»         PC* 

••  0  w 

< 

^W«P,wWfiwWi-)0 

Ph 

hZOO 

co  Pq  p< 

2: 

M-(/H/VWtH<||i(HH    «*!  ft 

S3  pq 

PD  21  <  O 

'           CO 

co  pq  6-<  O 

W<WWpi2W|iHfi,>W 

pm  pc 

pq  £3  pq  h-» 

pq    • 

pq  cd  >-  0 

w 

WzlIPiMKDDWtf 

>        -i/v  6-1 

-»/>«  ixj  pq 

t-"pq 

£-•  CO  PQ  t-J 

0 

s:vv«tj  <jqo  >w  w  wvi  ••> 

O 

O              PC 

>-ft 

t~ 

< 

<^Z   Z  <  Ph  hh  VVW  CO  Ph  W 

O  O 

O  pq    It  w               « 

>         pq  hh 

mpq 

Ph 

ZOWw-</v-«/VE-«c_>OGqOE-» 

ft  en 

ft  PC        ft 

Whh 

-to- PC 

10 

wpq  p*  p*  pq  pq  <00«w>-' 

<         pq  z 

pq  «^  >h  <• 

CC 

a)  < 

h^IIWHll-lHlMfllW 

PC  »-< 

PC  ft  2:  O 

W6-i 

-«/vft 

to 

pqpqpqpH,<i~)pqpqpqQft 

»       w 

wo  2:  ft 

O  O 

O  CJ 

CO 

ooeH^W(^Kps«  <  z  •-« 

«  CO 

fiWD 

Opq 

0  pq 

w 

<  Eh 

««!  O  ft  ft 

ft  >-> 

ft  ft 

K 

w 

O    »-H 

O            z 

pq  pq 

PS 

ft 

pc 

»            ft  ft 

ft              pq 

PCO 

p^ 

ft 

«c 

«J 

t-i 

tt 

•      ■><• 

0 

* 

» 

w                                                                        * 

K> 

tt 

# 

ft                                                  "> 

\ 

V 

>s 

PC 

H 

ft 

1-1 

P- 

21 

O 

0 

CM 

CM  CO  CO  Cj 

CV  ft 

<s> 

CO 
1 

1 

2. 

<* 

if)  CO  C^  CD 

CT)  Ci, 

V 

CM 

CM  CM  CM  CM 

CM  CO 

ft 

PC 

157 


Z  PC 

* 

W  S3 

PC   C±t 

Sr>  «H 

5»    1 

« 

\ 

/\  CD 

z 

Z 

ft 

v  to 

«*; 

Eh  O          M                  Z 
O  t-H            l-H                     O 

w 

—  « 

e-t 

W  6-1  W  h        Pq  t-H 

6h 

«  f-1 

PC 

•-}«<;  K  *  t"  K  E-t 

< 

co  O 

C5 

pq  0  e-h       zh< 

O 

«*i  < 

1— • 

OO       ft;  pq       0 

O 

21  w 

« 

_i  0  pq  >  0  0 

h4 

w  pq 

pq  pq  Eh  Ph  pq  z  hh 

pq 

P"3   CO 

pq 

K  «         Ph  ft;  t-H  pq 

ce 

>*  PQ 

Eh 

Eh           Eh  CD    Ph   Eh  f« 

&q  z  PQ        E-t  ■*" 

z 

pq 

phk  m      0  pq 

CM 

+ 

O 

>^ 

OEhOW   Eh  CO* 

w 

0 

E-» 

ft 

•«* 

P-,  2:              PQ 

E-« 

z  ft; 

EH 

• 

••>  r-« 

co  0       «*;  M  ►-  i-h 
co  eh  O  z  Ph  PQ  ffc 

» 

« 

t—i 

ftt 

«-l    + 

pq        Eh        co       x 

t-t 

*-n«X{ 

pq  fx 

ft!  Eh          |Hp* 

e-h -to- 

Eh 

-ft 

pzrt«        PQ  0 

to 

ft,  pq 

fee  a- 

«  H 

ft  M  Eh  «J   W  l-l  £h 

1— t 

•-«  > 

CO 

t-H 

co  E-t 

<  O    P-.  (t   H    « 

••» 

«   H-l 

<$  0 

«;  z 

Ph-uvO        *      ftj 

*~* 

£h 

O  Eh 

5: 

Ph 

2:  •-• 

P4        p«q  ft,  O        pq 

(9 

H- 1 

CO  -< 

W-t/V 

wo 

\ 

to  O  2:  21  Z  O  Ph 

>— ' 

MH 

PQ  »-} 

po  W 

pq  Ph 

ft 

.<  £h  <<  pq  <«;  E-<  Ph 

ft; 

CD  pq 

Eh 

l-H 

Eh  W 

PQ         Z  Eh               CD 

pq 

Z 

CO  « 

Oh 

t-H 

>h  Ph 

ft, 

pc;  w        pq  pq  PQ 

•  •>  Ph 

O 

•s— ' 

M-t 

Ph 

Ph  hh 

0 

WHPmM    21  Pi 

co  Ph 

t— ( 

II 

«W  t-H 

0 

"V 

w(h2;w  <  >-ih 

CO  CD 

eh 

« 

pq  pq 

Ph 

^j 

«• 

EH-tfV&q  Eh  z   Eh  « 

pq  PQ 

ft; 

•  «k 

««: 

w  ft; 

sc  m 

ft; 

«• 

Ph  Eh                    «J 

ft:  w 

w 

—  00 

0 

Ph  m 

Eh  e-< 

a:   ll 

pq 

•  *fc 

i«- 

II    Ph                  Eh  Eh  (Xi 

e=-  0 

o 

m 

0 

Ph  « 

CO 

pc 

to         > 

C3  E-'     •  O  0  O 

«  0 

«*5 

C^O 

•-» 

CD  < 

Eh  E- 

ft; 

Eh 

w 

z 

cc  PQ  pq  cc  Pq  Pq  ft, 

-sinQ 

Z 

CO  £h 

pq 

pq-»A- 

Pn 

Z 

11  w 

Eh 

0 

WwwH  t-Ji-jE 

wpq 

< 

« 

WW 

»— t 

w 

Eh 

Ph 

>- 

»-H 

£h  0        Ph  ^Q  PQ  Pq 

pq  f« 

2: 

II     H 

0  > 

w 

2: 

fed  z 

O 

pq 

Eh 

Z  O  O  Pn  O  O  Eh 

CO      • 

pq 

0  I-H 

CO 

Pq 

lO   HH 

w 

< 

t-H  r-»   CO  CD 

"V, 

«c 

w 

U3     II 

CC 

»-}  £-• 

pi 

«cO 

ft 

00 

•          O 

0  pq  ^  pq  pq  pq  pq 

ft 

PQ    II 

0 

CO 

6-« 

W  •< 

5? 

O 

2:  Ph 

"V 

H/V 

O 

ft,  ce  «*j-i/v  ffi  re  cc 

ft 

< 

<<  Ph 

«    HH 

0 

Z 

-i^  w 

O 

HH 

W                PO   Eh  £h  £-(  «• 

II   cc 

cm 

2:0 

Ph 

^-'W 

z 

t— 1 

WM 

O 

&Q 

pq  0      2: 

Eh 

to 

-*n  0 

»— 1 

K 

Eh  t-J 

1-3 

PS 

>qz     •  <  z  0  z 

ft!  ft. 

pq  i-h 

pH 

ft 

>H    t-H 

*  •-. 

W 

t-t    <    ft;    Z    t-H    Z    t-H 

• 

pq  w 

CO 

Eh 

ft 

t— 1 

\ 

PQ  Ph 

« 

ft; 

z 

Ph        pq  nyv  «*;  t-i 

'-^ 

Eh  Ph 

to 

ixO 

\ 

z 

1— 1 

W  OH   ft,    Eh   Eh  Pq 

to 

Z  Ph 

w 

pq« 

pq 

« 

CD 

£Ht-QPH2:z  e-.ft.EH 

t-H  CD 

« 

z 

w 

WmDWO  W|m 

1— 1 

O  PQ 

0 

pq 

•         PQ 

CO  Ph  PQ  Eh  O  CO  Eh 

PQ 

ft,  W 

« 

W  O 

<J 

* 

v 

ft 

ft 
ft 

V. 

FIIE 

RELO 

Pm 

pq 


Ph 

2Z 

O 

o 

00 


-H 

a, 


to« 


tH  CV 

CO  CO 


>*  ^ 


CO  -* 

co  co 


^  ^       -^       CJ 


m  to      ts       co 

CO  CO         CO         CO 


C\J  cv 


co  <# 


158 


Eh 

CO           "V 

PS  Z  it 

»— »  l-H 

W  ■*!      • 

Eh  W 

w  z  »-q 

ac  O  »-H 

•\ 

e-  0  w 

it- 

www 

Vit-IX 

V. 

DH&H 

w 

ft 

<  W 

•-q 

ft 

0       z 

»— 1 

it 

pq  Eh 

W 

V 

w 

HH   tO 

to 

* 

t-4 

t-H 

Eh 

S-t 

t-H 

w 

MN 

O    Z    >H 

pq 

2: 

E-OfP 

< 

••» 

co 

1— 1 

z 

2 

<«■«« 

Eh 

Eh  Eh  Z 

O 

W 

t— 1 

t-H 

Ph  <  O 

1— • 

•<n 

W 

pq 

•  «fc 

t— 1   CJ  h-i 

PS  O   Eh 

Eh 

< 

Si 

w 

z 

z 

N 

•  «k    •  m     •  •» 

O  »-*   «5 

C_> 

»«^ 

•-3 

<< 

0 

• 

\        \        V 

CO  W  CJ 

O 

ps 

PM 

z 

►—1 

\ 

pc  hh  pq 

pq  ps  0 

t-l 

w 

O 

w 

Eh 

V        X        \ 

CD          1-4 

W 

W 

Eh 

<< 

/N 

•  •» 

\ 

to  W  W 

PS 

W 

O 

C_> 

O 

V 

II   II    II 

-—v 

ft 

m  pn 

C3 

Eh 

w 

O 

Ph 

it- 

W  Eh 

w 

PP 

•-> 

M 

*— » 

\ 

. — ^~*. — V 

Eh 

it- 

PC       w 

DC 

1T 

PS 

pq 

W 

i-h 

it 

rlHH 

Ph 

E-*  W  O 

Eh 

w 

W 

0 

PS 

>--■ 

W 

z 

O 

z 

W 

PS 

\ 

+    +     + 

w 

O 

W         pc 

W 

< 

W 

11 

W 

pq 

pq 

z: 

HH 

N  WW 

O 

z 

!=> 

PC 

W 

H-4 

1— 1  1— 1    1— ( 

< 

Eh 

t-t  w  pq 

•  •* 

W 

PP 

*~* 

Eh 

W 

PS 

Z 

«*J 

h-J  £h  2: 

PS 

w 

Ph 

w 

•— • 

n 

% 

II       II        II 

w 

O 

««IHP 

w 

«i 

z 

W 

«»-< 

Z 

« 

Ph 

O 

Hffl2 

f*l 

t— 1 

w 

z: 

W 

w 

0 

Z 

t-q 

£-• 

w 

to 

Eh 

«< 

K 

W 

W 

Eh 

1— t  t— 1   »-H 

w 

w 

►-HOW 

C3 

• 

z 

W 

O 

z: 

>«— -^-"w^ 

Eh 

Ph 

Z  *  X 

pq 

w 

w 

W 

«S 

P^ 

PS  PS  PS 

*^ 

t-H   E-i   £h 

H7> 

X 

II 

W 

•  Oh 

W 

O 

z 

Ph 

www 

w 

0 

E~ 

z: 

tH 

!=> 

z 

w 

►h 

www 

w 

PC 

M 

St 

0 

ps 

w 

«H 

PP 

< 

P-. 

Eh 

www 

1-1 

Eh 

V, 

-i 

Eh 

Eh 

E-» 

w 

z  •» 

ed  r>  :=> 

1— 1 

w 

O 

Ph 

0  w 

Pi 

W    rH 

pq 

pq  pq  pq 

w 

Eh 

PS 

< 

w 

Eh 

eh  z: 

^ 

6h 

l-H 

WW  w 

w 

PS 

w 

PS 

W 

W 

«: 

+ 

l-H 

W  W  W 

z 

«*; 

0 

Eh 

z 

CO 

Si 

z 

Eh 

W 

w 

z  z  z 

w 

Eh 

< 

><1 

< 

w 

W 

M    l-H 

«:«*:< 

Ph 

CO 

0 

W 

Z 

I* 

II 

Ph 

to 

•  •>H 

Eh 

z  z  z 

O 

•  •h 

M 

w 

O 

z 

(iX    II 

w 

WW  w 

c\i 

w 

z 

•— < 

w  •• 

it- 

r-* 

to 

W  P-.   Ph 

H4 

$£ 

l-J 

it- 

2: 

E-  Ph 

it 

11       t-t  p=> 

z  z  z 

t-q 

$£ 

11 

•-q 

it 

W 

ft 

O 

z 

ft 

0       z 

ft 

www 

«»: 

it 

«»5 

it 

eh 

V 

PJ 

W 

V. 

»-H«              W 

\ 

£h  6-.  Eh 

0 

\ 

»— 1 

U 

\ 

PS 

w 

< 
z 
<< 
z 

w 
o 

< 

Ph 
CO 

to 

CO 

w 

PS 


PS 

w 

»-q 

•-H 
Ph 

z 
c 
o 

C\i  CVCOCO  CMCVCOtO  WWN         W  CVJ  OJ 

CSS 

a) 

l 

Z  ^H  OJKi-^  'ifiCOt>CU  OlSH        w  to  ■* 

\  ^  ^^^  ^^^^,  ^imn      in  in  in 

i-q 

w 


159 


*  «• 

tr 

\ 

ft 

* 

\ 

ft 
ft 

• 

* 

ft 

>H 

ft 

PC 

H 

ft 

< 

CO 

ft 

z  CO 

t=> 

ft 

O  CO 

< 

. 

ft 

t-»  pa 

•  •» 

M 

z 

ft 

£h  t_> 

Ol 

O 

0 

ft 

<  W 

C\i 

t— i 

ft 

0  z 

i-i 

t> 

EH 

ft 

0 

CVi 

«J 

ft 

►-H  CO 

1 

«-( 

O 

ft 

w  •-• 

O 

ft 

PC 

to 

/\ 

l-H 

ft 

to 

pq 

V 

w 

ft 

\ 

z  z 

£-• 

pci 

ft 

•  • 

* 

pq  0 

>- 

to 

ft 

CO 

& 

eg  hh 

« 

P4 

pa 

ft 

Z 

ft 

e-«EH 

•< 

3U 
Eh 

ft 
ft 

O 

*— • 

w 

•Eh 

0 

pq 

ft 

Eh 

-» 

t>E=> 

M 

w 

V 

Pa 

ft 

O 

t-H 

C\J  PH 

W 

0 

» 

CO 

ft 

Z 

Ph 

1-H  21 

0 

z 

0 

w 

0 

ft 
ft 

E=> 
Ph 

*    •* 

E-t 

CO  0 

eg 

w 

W 

CO 

tj 

ft 

w 

O 

•— • 

E-> 

0 

Pd 

& 

\ 

1 

ft 

O 

& 

pq 

•  «. 

K 

-uv 

-l/V 

< 

ft 

1 

ft 

Z 

t-a 

•~3 

to 

CO  W 

t> 

2: 

W 

t-t 

pa 

ft 

HH 

< 

P4 

w 

H  EG 

Oi 

►3  .« 

O 

0 

pa 

£-* 

ft 

* 

> 

O 

6-« 

e-e-t 

«-H 

z  pt 

w 

to 

pq 

ft 

O 

•w 

>h 

>-  PC 

W 

2; 

CO 

C3 

»-a 

ft 

H^ 

to 

pa 

PP 

Ph  ED 

/\ 

II  W 

3 

C\i 

< 

Ph 

ft 

h-l 

to 

EG 

w 

WPh 

\/ 

P«^ 

z 

.-• 

l-l 

21 

ft 

O 

w 

6-i 

C_3 

0 

CO  E3 

CJ 

O 

ft 

Ph 

PC 

O 

•«* 

0  0 

CO 

W  P=> 

Ph 

II 

O 

ft 

PC 

« 

Z 

1-4 

-— ^ 

M  Z 

w 

£-•  -t/v 

►-« 

pq 

ft 

pq 

pa 

0 

1— 1 

W 

•— t 

W 

E- 

t«M    O 

K-4 

1— t 

co\ 

ft 

EC 

C5 

< 

PC 

■w 

pc  0 

►h 

PP  O 

Pm 

1— 1 

HHft 

ft 

&-> 

«*; 

to 

w 

••> 

WZ 

Ph 

w^ 

K 

Ph 

PS 

ft 

ft 

z 

II 

&q 

^H 

CO 

0 

Ph  «*! 

W 

O  W 

E-t 

»— • 

a 

zft 

ft 

CO 

< 

Eh 

O 

(a 

Q 

0 

O 

O  PtS 

0 

ft 

2: 

2: 

to 

>~ 

w 

E-« 

WW 

O 

»-P  w 

Ph 

W 

pa 

t— I 

ft 

PC 

w 

PQ 

2_ 

H 

z 

21  E-< 

h4 

w  » 

O 

X 

JB 

Eh 

ft 

0 

w 

6h 

E=» 

m 

w 

ts  W 

W 

pci  < 

E-i 

E-< 

««;    • 

•  *» 

ft 

Ph 

tj 

>H 

co 

z 

w 

EC 

Z  —t 

PC 

-«/v  O 

«• 

ow 

w 

ft 

PC 

< 

Ph 

GO 

eh 

PH 

w 

pH    1-1 

•*^v 

Pm 

Pm 

O  M 

H-J 

ft 

pa 

PU 

w 

w 

II 

w 

&a  2: 

PH 

O 

Si 

O 

O 

t-at-H 

HH 

ft 

PH 

CO 

0 

e-> 

V 

0  •• 

CO 

X  0 

0 

V>  M 

pa  Ph 

Ph 

ft 

0 

<< 

0  «-l 

CVi 

E-tco 

w 

2:  M 

II 

it 

ft 

a* 

t/> 

ft 

Eh 

to 

h4 

0 

1— 1 

-} 

rH 

2: 

£=)  < 

*  «K 

\ 

^ 

to 

Pa 

•  •«. 

ft 

C_) 

CO 

H 

0 

«      + 

Ph  to 

!=> 

•«,  z  0 

t-H« 

Pa  eh 

CO 

pa 

ft 

Pa 

W 

PC 

K-t 

W 

PC 

II 

t— 1    HH 

z 

0 

z 

EG   HH 

O 

Eh 

ft 

*-» 

PC 

-«/v 

w 

»-? 

1— 1 

P5 

w 

Eh  pq 

H-) 

-< 

ft 

pq 

o 

Ph 

PC 

HH 

h4 

•— t 

ft 

Ph 

•  «k 

O 

O 

V 

0 

Ph 

O 

EC 

»-h   II 

'v. 

>— 1 

O 

O 

'*C 

v> 

< 

-t/V 

% 

J* 

< 

Ph 

z 

•« 

ft 

1-4 

•-) 

ft 

« 

2: 

ft 

0  1-1 

•— t 

pil 

P3 

Hi 

Pa 

ft 

«3 

C3 

££ 

O 

Z 

ft 

< 

Pd 

ft 

O 

z 

\ 

*     O 

P4 

\ 

O 

Ph 

ft 

t-4 

PC 

jg 

ft  ft 

ft 

w 

pq 

\ 

HH" 

»-< 

Ph 

2: 

0 

0 

OJ 

cv 

CO  CO 

CO 

«l 

■^  in  IT; 

tn  m 

"* 

CO 

C\J 

C\? 

CsJ 

CD 

1 

2: 

If) 

CD 

t>  CO 

a 

«H 

co  co  -^  m  cd 

t> 

CO 

CT) 

CS) 

v» 

m 

m 

m  m 

m 

10 

<n  co  co 

CD  CD 

CD 

CD 

to 

L> 

1-4 

Ph 

160 


«•**•«•**>:-«• 


>- 

ft 

P= 

» 

* 

V 

O 

*— * 

Si- 

* 

21 

23 

ft 

* 

w 

O 

a 

» 

2: 

O 

ft 

CO 

w  pq 

II 

«■ 

6h 

pq 

2:  w 

*— ~ 

ft 

O 

Eh 

«*s  ps 

>h 

PP 

ft 

pq 

>- 

z  pv, 

OS 
O 

Ph 

>h 

ft 

PP 

pq 

6-  E-< 

2: 

6h     • 

a 

» 

O 

CO 

O  X 

w 

W 

li- 

pq 

cv 

W  w 

2: 

Pa  »-a 

ft 

Eh 

pq 

tH 

•^  z 

w 

H-»   H-« 

li- 

>H 

W 

pq 

w 

H- 1  Ph 

ft 

Ph 

E- 

PS 

0  w 

PP 

P>H 

* 

pq 

as 

PS 

w 

li- 

*~- 

Ph 

35 

►«  Eh 

Ph 

•35 

ft 

■« 

W 

°> 

Eh 

r^ 

>— ' 

•  £-• 

ft 

in 

»-» 

#f 

O 

£H 

PP 

s- 

co 

"s-* 

z  »- 

Z 

O    < 

z 

•  CO 

li- 

pq 

0  •::- 

••» 

< 

&H 

0 

1— » 

t-H  W 

ft 
* 

PS 
P4 

PS 

EH 

l-H 
Eh 

pq 

Ph 

Ph   P~ 

E-« 

<< 

a 

C=t 

Ph 

-«:    • 

PS 

< 

W   PS 

««S 

w  0 

Si- 

< 

w 

O    >H 

Eh 

O 

e-»  0 

O 

t-H  0 

ft 

pq 

O  PS 

HH 

z  2: 

O 

l-H  hh 

ft 

^~- 

2: 

»-qo 

II 

•  •> 

HH  W 

t-i 

Ph  W 

it 

PS 

< 

2: 

Ph 

CO 

O    SI 

PS 

it 

E-« 

z 

pq  Pq 

-— 

Z 

CVJ 

\ 

Ph 

M 

pq 

it 

Ph 

w 

co  2: 

t»H 

< 

tH 

it 

O 

ps 

i-i  Ph 

it 

-»A 

01 

»-a    * 

v» 

•  ah 

< 

PS 

co  e-« 

0 

pq  z 

it 

Pq 

PC  W  CO 

it 

.-Hi 

pp  O 

0 

t>H 

+ 

pq 

l-H  z 

2: 

■<  < 

it 

23 

pq 

O  CO 

it 

PS 

Eh 

2: 

PS 

co 

►—• 

w 

Eh 

it 

«c 

E-« 

pq 

it 

Eh 

pq  z 

•  ■> 

pq 

0 

>h 

:=> 

w 

2: 

£3  W 

it 

z 

Z 

Ph  PS 

Ph 

JE    »-H 

>- 

2: 

2; 

PC 

<«; 

2;"^ 

O  Eh 

it 

w 

t-H 

pq  Pt 

pq 

h/v 

Eh 

PS 

w 

pq 

0 

kJ 

« 

<  PS 

pq 

pq  -< 

it 

•-9 

O  CO  Ph 

t-H 

pq 

Eh 

O 

pq 

2. 

2; 

0 

w 

Z  £-• 

w 

X  O 

it 

£3 

Ph  «*?  «J 

t-H 

2: 

II    O 

2; 

pq 

HT 

pq 

O 

PL, 

PS 

w  0 

it 

O 

Ph 

P4 

-H 

Pq 

pq 

PS 

pq 

2: 

pq 

«J 

pq«w 

Ph 

k4 

it 

>— » 

PS 

CO 

z 

CO  »-} 

21 

Ph 

pq 

w 

1-4 

z 

co&h 

Z  W 

it 

6h  Pd  CO 

Eh 

HA 

co  pq 

w 

>— ' 

PS 

pq 

►-H 

< 

O  2: 

E-« 

•<  PS 

* 

Z 

Ph  2;pq 

O 

•-9 

pq  O 

pq 

Ph 

pq 

3S 

2: 

3S  < 

X 

* 

O 

-i/v«*S  a4 

pq 

pq 

US 

pq 

M 

PS 

^B 

3*  Z 

w 

CO  W 

* 

1— 1 

pq 

Zfi 

*-3 

0 

O  pq 

PS 

CO 

Eh 

Ph 

H 

w 

z 

KH  « 

it 

£-• 

2;  WPh  ••> 

P4 

■^-^ 

O  33 

Ph 

t-H 

Z 

pq 

0 

pa  -3 

>— > 

it 

CJ 

«*;  e-  «u  pq 

O 

<<  Eh 

Ph 

pq 

II 

as 

< 

nam 

w 

pq  O 

it 

z 

z 

O  WEh 

pq 

w 

II 

H/V 

2: 

6h 

a, 

hH  O 

33 

•-a  Pq 

it 

=> 

Wty  «!w 

pq 

-H 

pq  Q 

« 

Pq 

>H 

CO 

Ph^- 

• 

Eh 

►H  O 

it 

Pm 

•-3  '-J  CO  PP 

PS 

>— > 

CO  «< 

CO 

•< 

PS 

PS 

Ph 

z 

Ph  O 

it 

PP  «  -t* 

Eh 

Ph 

<  0 

CO 

pq 

O 

O 

O 

to 

<PS  C 

CO 

PS 

it 

•  * 

O  O  pq  t-H 

hTV 

pq  —1 

pq 

PS 

z 

2; 

CO 

w 

»— » 

w 

pq  Ph 

it 

Z 

z 

PS 

1— t 

pq 

ft 

w 

co  eh 

Eh 

Eh 

US 

it 

6h 

pq 

pq 

Eh  Ph 

Ph 

pq 

21 

\ 

OS 

«  z 

«< 

«■* 

E-  »-J 

it 

0 

pq 

Ph 

Ph 

pq  z 

Ph 

t-H 

w 

Ph 

«5  HH 

O 

Ph 

M 

it 

pq 

PS 

O 

O 

CO  «< 

< 

l-H 

it 

pq 

« 

0  c  0 

O, 

pH   < 

it 

•-3 

< 

w 

3S 

it 

pq 

■< 

•-H  Ph   t-H 

» 

»-H   O 

it 

m 

KH 

it 

h-1 

a 

pq 

~s 

it 

PZ 

•■> 

it 

c 

O 

it 

t-H 

# 

CO 

>v 

Hh 

Ph 

• 

• 

• 

it 

w 

pq 

* 

««3 

it 

■< 

0 

Z 

tH 

CM 

to 

it 

O 

f-H 

\ 

O 

>«v 

pq 

<=i 

pq 

it 

-«J 

PS 

*    *    * 

*    * 

ft    * 

ft  ft  ft 

it 

O 

pq 

h) 

Ph 


O 
CJ 

uo 
I 

2: 
\ 
»-q 
Ph 


OJ 


r-t  CVJ 


CVJ 


CO 


C\i         CM 


CO         CO 


CD         C^- 


161 


o 


PS 
w 

«J 

z 

< 

W 
o 

Ph 
CO 

CO 

CO 

w 
PS 
Ph 


PS 

W 


»— 1 

»  * 

a  it  it 

«• 

Eh 

>J 

* 

«*; 

& 

* 

u 

* 

* 

O 

VC 

a 

Hi 

» 

it 

w 

M" 

it 

PS 

it 
it 

«< 

••* 

it 

»-i 

it 
it 

z: 

*— - 

» 

< 

it 

ps 

CO 

H 

c? 

it 

0 

CO 

* 

Eh 

it 

•  •» 

w 

w 

\ 

X 

CJ 

it 

z 

PC 

PS 

# 

W 

< 

it 

«c 

w 

rt 

fl- 

* 

it 

w 

Ph 

it 

z     • 

<  w 

it 
it 

O 

z 

w 

f>-" 

* 

z: 

it 

O 

w 

w 

04 

H- 

CO  < 

it 

pq 

35 

CO 

O 

* 

<  z 

it 

Eh 

<< 
pq 

z: 
w 

z 

•  • 
CO 

• 

X 

« 

z: 

it 

z 

W  X 

•£ 

w 

W 

•» 

a- 

0 

CO  W 

#c 

« 

« 

op: 

PQ 

w 

it 

t—t 

CO  O 

* 

z 

O 

z 

z 

Eh 

w 

ic 

Eh 

<  z 

it 

— 1 

\ 

O 

«j « 

Ph 

PC 

zc 

O 

PhM 

it 

w 

* 

W 

Ph 

% 

Z 

w 

it 

Eh 

* 

w 

W 

it 

D 

W  Eh 

w 

PS 

* 

f-1 

\ 

\     \ 

2: 

* 

iC 

W 

z: « 

SI 

p- 

Ph 

••» 

0  c 

< 

CO 

a 

«;  p-i 

*c 

w 

< 

\ 

\ 

\     \ 

z 

CO 

it 

O 

Z-— ' 

$£ 

•> 

•-4 

Eh 

• 

w 

w 

it 

z 

Eh 

it 

PS 

KH 

£3 

\ 

II 

II  II 

•-3 

ps 

* 

»— 1 

EhP=! 

>c 

Eh 

W 

CJ 

PQ 

« 

* 

7* 

O  PM 

Ph 

w 

/\ 

*~ 

^-^^-s. 

O 

CJ 

it 

O 

W 

J£ 

V> 

E-< 

XJ 

V 

t-H 

tH  .H 

^-^ 

«*: 

it 

H? 

•"3  O 

* 

W 

0 

w 

-*/v 

it 

Hi 

pq  eh 

it 

z: 

W 

«*-N 

+ 

+  + 

W 

W 

O 

0 

if 

< 

•-a 

CO 

t-H 

Eh 

CO 

it 

w 

hH 

M* 

z 

w 

< 

•<—<• 

»— t 

t-H  t-H 

<< 

<* 

it 

w  ««; 

* 

w 

O 

:* 

w 

O 

pq 

•  *h 

a 

w 

w» 

>£ 

»-a 

w 

Eh 

CJ 

z: 

Z 

II 

II  II 

O 

(-4 

W 

CO 

co 

w 

it 

Eh 

E-  O 

W 
W 

it 

pq 
0 

S- 

E- 

•«. 

W 

h/v 

»— • 

►— 1  hH 

PS 

Eh 

PS 

it 

CO 

t-4   CO 

Jt 

W 

-» 

Eh 

^-" 

■»— '•w 

CO 

{=> 

it 

z: 

►—I 

v. 

z 

W 

ch" 

pq 

O 

WWW 

•-h" 

1— • 

Q 

it 

PS 

CO 

it 

O 

CO 

»— t 

0 

W 

z:  zzz: 

1-4 

1-1 

«*: 

•  ah 

#1 

0 

W  pci 

it 

»— • 

0 

W 

H,    ... 

«»i 

■<  «*; 

< 

I 

■«/> 

Eh 

* 

w 

z  w 

it 

Eh 

t-t 

-l/V 

w 

«  rH 

z  z  z 

0 

z 

w 

C3 

* 

PC 

f-H  Eh 

X 

O 

0 

W 

w 

O 

w  ww 

OS 

CO 

W 

* 

w 

z:  w 

it 

Z 

CO 

Eh 

+ 

Eh  Eh£h 

z 

» 

< 

*-a 

it 

Ph 

c«  z: 

it 

C5 

3: 

0 

w 

O 

00 

w 

Eh 

PQ 

Ph 

it 

w  < 

it 

w 

O 

\A 

W 

t-^  »-H 

WWW 

sc 

W 

O 

it 

w 

eh  ec 

?} 

-z 

0 

•— ( 

•  at  I— I 

•-3  •->  »~5 

Eh 

PS 

z 

V> 

it 

pt; 

w  < 

it 

•  • 

K>  S3    || 

PQ  pq  pq 

PS 

PI 

it 

< 

Q  P- 

it 

it 

t-4 

it 

> 

00c 

it 

^; 

«; 

it 

Pw 

>c 

w 

it 

h-4 

tt 

II               l-H   O 

# 

E- 

O 

it 

z: 

it 

P: 

* 

«*; 

* 

O        z 

w 

* 

W 

»-^ 

it 

0 

• 

•:t 

< 

V. 

0 

V. 

►H)    «               W 

»-H 

\ 

m 

Ph 

Z 

w 

it 
it 
it  it 

0 
*  * 

*     «■    * 

>t 

it 

Pm 

z; 
0 
0 

Ph 

z: 
o 
o 

(S 
CD 

I 

z: 

Ph 


CM 

CVi  CVi  to  « 

CVJ 

CO 

Oi  «Si  rH  OJ 
C-  CO  CO  CO 

to 

CO 

CM         CVJ 


ID         (D 
CO         CO 


co 


162 


w 

o    • 

ft  Eh  z 

2<iO 

< 

«!IW 

•— f 

pq 

z 

WlMft 

o 

ft 

z  W  << 

ft 

ft 

<  ft  ft 

Eh 

z  eh  z 

M 

• 

H/V           O 

o 

* — » 

ft 

•"3  ft   O 

••> 

pq 

t— t 

Eh 

pq  w 

\ 

a 

•^—r 

► 

OWH 

• 

o 

w 

ft 

Eh  ft 

ft  ft  £-• 

\ 

>-9 

z 

z 

< 

^—« 

o  ft 

/* 

«— » 

ft 

z 

cm 

2»  ft 

V 

pq 

X 

• 

«H 

Z         O 

z 

Eh 

«"""* 

* — 

CO  z 

•-3 

z 

•  \ 

ft 

ft 

►h  »-•  pq 

>_>■ 

• 

33  * 

ft 

E-> 

ft  Z  ft 

pq 

*~ 

o* 

z 

ft 

«*}«>- 

Z 

X 

£h  iC- 

t-H 

W 

ft  ft  Eh 

<< 

pq 

\ 

< 

w 

W 

Z  Eh 

z 

ft 

a 

z 

Eh 

z 

o  pq  w 

w 

z  •- 

• 

ft  — 

-< 

» 

O  ft  i-i 

•-} 

HHpq 

pq 

«*3  pq 

•  ~ft  W 

ft  z 

z 

•— t 

pq 

wco 

CO 

ft 

^-n>_  CO 

w  w 

>< 

pq  O  ft 

o 

Enft 

p 

co  >- 

PJ  Eh  ft 

e^t-a 

pq 

Eh  Eh 

ft  < 

< 

<  Eh 

«  < 

z  ft 

1-3] 

>-       pq 

ft 

ftft 

ft 

^ 

+    ft  ft 

ft 

hh  O 

O 

pq  pq  w 

z 

*-^ 

o 

Eh 

w 

o 

o 

z  Eh 

«: 

Eh    II 

ft  o 

•-3   /\     II 

o 

ft  «  pq 

m 

>-< 

PS 

pq 

ZW 

'"-'V 

•«J 

W  Eh 

pq  Z  Eh 

Eh 

PL,  Eh 

ft 

<»-a 

Eh 

z 

ft  CO  >h 

£h 

•  •» 

•  CO 

ft 

ft 

Y— t 

Z  PP 

z 

O"^  ft 

•  •* 

<< 

e-i  <ft 

ft   — 

W 

pq  -—  < 

S3 

/\C3 

w 

wo 

ft 

t^HD 

Eh 

z 

ft  pq 

S3  ft 

& 

Eh  ><!  PL, 

CO 

V  CO 

^ 

Eh 

ft 

^^  CO 

ft 

W               >K{ 

CO  En 

ft 

►h  pq 

pq 

pq 

O  pq 

Eh 

*-.  ft  ft 

t> 

ft 

wwww>- 

Eh 

mow 

ft 

'-Pi 

pq 

pq  a: 

^t  Z  ft 

CO 

c_> 

ZZPWffl 

z  o 

w 

•"3  W 

35 

»-3  E-. 

Eh 

<  w 

pq 

< 

<i«)2 

w 

II 

<<  •-•    O 

&rf 

—  « 

Eh 

pq 

ft 

+  z  « 

ft 

ft 

Z  Z  »-i 

M<~* 

W_3 

O 

pq  o 

O  ft 

» 

-m-  o 

w 

to 

Wt/WV  O  H-l 

Eh 

Z  Eh 

Pq 

Z&q 

••* 

Ph 

o 

CO 

•"3   *~i   ft 

M 

►->  >-s  E-t  ft     • 

ft 

ft  ft  Eh 

ft 

<  ft 

1-1 

o 

ft 

ft 

««^pq  ft 

CJ 

in 

pq  pq  «  ft  h, 

3 

o  ft  o 

O 

z  o 

ft  ft 

« 

o  o 

pq 

CO 

O  O  ft  CO*-* 

CO 

ft^Z 

h/V 

+ 

* 

£-*  o 

w 

ii 

ft 

•  •* 

w 

ft 

ft  Eh 

pq 

*-i  z 

^ 

Eh 

M 

ft 

CJ 

ft 

ft 

ft 

« 

pq  ft  O 

ft 

ft  ft 

•-3 

ft   < 

o 

H- •    t— 1             ••» 

ft 

o 

P=| 

•~w 

PhOhQ 

1— 1 

O  ft 

>-H    Z 

ft 

ft 

z 

««5 

ft 

«< 

(St  Nd 

w 

Eh 

II 

ft 

o            z 

ft 

ft 

«< 

ft 

u 

a 

:* 

ft 

•  ^ 

* 

o 

ft           w 

ft 

Z 

o 

ii  pq 

►-H 

•-5 

ft 

» 

Eh 

o 

w 

ft 

g 

o 

z 

«• 

ft 

ft 

l_> 

o 

►-3  o 

\ 

ft 

w 

\ 

t— 1 

ft 

ft 

ft 

z 

w 

ft 

1-4 

l-H 

ft 

z 

o 

o 

CM 

CM  CM 

cm 

CO 

to 

to 

CM 

CM  tO  tO  tO 

CM 

CM 

(Si 

CO 

1 

z 

CO 

Cft  Csi 

«-* 

CM 

^ 

m 

CO 

O  CO  Oi  S) 

r-i 

CM 

V 

CO 

CO  05 

en 

CTi 

o> 

en 

CT> 

(T>  CT>  O  Si 

(Si 

(Si 

ft 

tH 

tH 

t-H 

Pm 

163 


tt  * 

it  it 

it    it    it    it 

* 

&  it 

it   it    it 

it 

«• 

it 

«— ■» 

* 

it 

PS 

» 

z 

it 

Eh 

a 

1— t 

w 

it 

Pi 

» 

D 

it 

1/V 

-X- 

CO   Z 

e-« 

0 

it 

w 

*— » 

* 

•• 

co  W 

>— • 

1— 1 

it 

0 

— 

# 

to 

W  W 

z 

it 

t-4 

w 

* 

z 

O  « 

CO 

O 

it 

«3 

PS 

& 

O 

O 

PS 

it 

> 

=) 

* 

t—t 

PS    >H 

w 

w 

it 

W 

Eh 

it 

E-< 

P-.    O 

6-> 

PC 

it 

z 

•        O 

JJ" 

o 

< 

z 

Eh 

it 

PS 

W           C3 

& 

z 

w  w 

w 

% 

C3 

Eh         PS 

J^ 

£3 

03  0= 

O 

it 

Eh 

►«         Eh 

it 

W 

£-•  t-q 

pq 

Eh 

it 

w 

«         CO 

it 

«*: 

z 

ft 

PS 

it 

o 

z 

< 

PS 

tt 

—»       PS 

* 

z 

»-l  CO 

w 

it 

m 

CM          Eh 

* 

t— 4 

«*S 

>H 

E- 

* 

PS 

«H          Ph 

* 

» 

>h  03 

PS 

z 

it 

Eh 

— '         -«/V 

* 

o 

(=1 

0 

t-H       • 

it 

Ph 

W 

* 

l-q 

«<  £-• 

2_ 

OEh 

a 

W 

PS          C= 

* 

H-l 

W  0 

w 

Pi  O 

it 

w 

EH             l-J 

* 

o 

OS  « 

2: 

w 

# 

2: 

P*        << 

it 

W 

t-J  »-3 

<H"3 

>» 

«< 

■«>        fc» 

* 

<<  pq 

0 

« 

* 

z 

W       -in 

* 

W 

0 

Eh 

• 

MO 

a 

-«A 

2:    *z 

it 

03 

CO 

Z 

w 

H-t 

it 

•-J 

<  PS  PS 

* 

Ei 

hH  fx} 

t-H 

.-• 

<  w 

» 

PP 

ZHD 

it 

EC 

pq 

0  03 

iC 

O 

to-  6-1  Eh 

• 

it 

CO 

6h  e-. 

EH    - 

B^ 

it 

«—■» 

•»-j  Z  W 

» 

w 

it 

z: 

0 

O 

E-" 

W 

it 

•  Oft 

pc;  pq  hh  ps 

*~> 

Eh 

it 

ps 

w    • 

W 

O  W 

it 

w  0 

WOO 

CO 

t»H 

it 

o 

•-?    • 

•-1 

w 

O 

PS»-H 

B-t         Ph  O 

CO 

pq 

it 

UH 

pq  w 

Ph. 

0 

E-" 

it 

rz>  »-h 

Z  O         W     - 

w 

it 

PS 

0    • 

O 

z 

z  to 

•it 

«  « 

»-•  W  PS  to  W  OS 

Eh 

PS 

* 

w 

»— » 

w 

t-H  CO 

■x 

W  C3 

O  CO  Eh  «<  Eh  O 

Ph 

w 

* 

Ph 

w  •—    • 

w 

PS 

0  w 

it 

0  Pi 

P^OPhPhJhQ 

•  t— t 

o 

* 

03        "-"■ 

04  W 

P-iPS 

it 

0 

ww      pq  < 

Z  PS 

< 

* 

W 

E-"WW 

E-<  W 

pq 

* 

PS 

PS        WW 

<  0 

Z 

it 

•-a 

l-H     (-1 

w 

W  PI 

.^ 

Ph 

E-t  w  rr>  C3  «  PS  W  CO 

«"S 

* 

pp 

^nm 

co  P 

0=  < 

it 

MdlHH 

0 

PI  pq 

2: 

it 

-< 

1-1  <c,  < 

O 

Eh 

it 

•  • 

W-*;<««5-V)-P)OC3 

it 

CO 

6-1  CO 

-«J 

CO 

w 

it 

w  z  >  >  w 

«*  O  CO 

w 

it 

CO 

CO        to 

O 

CO 

O  to 

it 

w 

21  w  -uv  nyv  ^d  h/v  pq  -t/v     »  •- 

o 

it 

w 

W  W  W 

t-3  & 

Eh«; 

it 

KH 

•<  &h  z  z:  o-w 

Eh  W    W 

«*: 

it 

o 

ZOO 

0 

pq 

$j 

PP 

zu««m 

CO 

«  O  Eh    Eh 

Ph 

it 

o 

►-»  z  0 

•l 

O 

CO 

it 

«aj 

h/vw  C?  S  z 

< 

Z    W     >H    f»H 

to 

it 

«< 

2:  W  < 

Eh  PS 

Z  O 

it 

CO 

^^EhEhJDWD^PhW 

it 

w 

PS  OS 

O 

P- 

PSZ 

it 

CO 

pq  pq  W  W 

0  pq 

to 

it 

w 

www 

Z 

:=>«< 

it 

w 

O  O  PS  PS 

W   O    t-H    *-J 

CO 

# 

« 

E*  W  « 

w 

Eh 

it 

0 

W 

* 

•< 

W  W  < 

w  0 

W  « 

it 

0 

PS 

* 

2: 

«  ps  2: 

t-H 

E-< 

PShh 

it 

«sJ 

W 

« 

* 

w 

it 

w 

PS 

pq 

a- 

2: 

it 

w 

«J 

«J 

it 

CO 

• 

• 

• 

it 

M 

KH 

it 

< 

r-i 

CM 

to 

it 

«< 

O 

* 

it 

2: 

w 

it 

it 

w 

« 

it 

it 

2: 

PS 

it  it 

it  it 

it  it  it  it 

* 

it  «• 

*  *  * 

it 

CO 

w 

\ 

it 

< 

w 

CO 

w 

II 

<s  « 

z 

It  c 

o 

t-H   w 


o 
<J 

tS3 
CO 

I 

2: 
\ 
i-q 

Ph 


to 

CS3 


CM 


CM  CM 


m  co 


164 


* 

*~i 

* 

PI 

*— ' 

* 

z 

pq 

z: 

• 

< 

Eh 

w^ 

z 

Pi 

o# 

-tO- 

Ph 

•  •* 

< 

Pm 

o 

EH 

O 

W 

o 

CO      • 

t-H 

W 

DC 

Pi 

Eh 

t-H 

»"3 

Eh 

z 

CO  o 
COM 

< 

PQ 
O 

Z 

w 

W  *-i 

►h 

•  •h 

6-» 

PC  PQ 
Pi  o 

II 

II 

CO 

W 

Pi 

Eh 

-<— 

•— » 

to 

t— « 

w  >-i 

<  pq 

l-H 

PQ 

»-5 

w 

CO 

EC      - 

V. 

W  E- 

HA- 

pq 

z: 

H/> 

£-•  « 

* 

>S 

W 

P) 

z: 

< 

e- 

Eh 

•  — 

Si- 

• «fc 

Eh  PC 

l-H 

< 

z 

« 

pi  p 

i— i 

w 

Eh 

o 

l-H 

z 

-t/v 

p. 

l-H  -t/V 

CO 

s'- 

l-H 

O  P^t 

< 

• 

Eh 

P»  W 

H 

!=> 

PC 

PQ 

Eh 

> 

*— 

O 

V 

<  z: 

«*3 

EH 

•cry- 

Z     >H 

• 

Eh 

pq 

fc»  •< 

EH 

P» 

Z 

Pi 

•■» 

»-h  pi 

*— >» 

Pi 

« 

•-3 

»—i 

z 

p* 

o 

P^l 

»H 

t-H 

EH 

EH 

tH 

w 

pq 

II  w 

t-H 

t-H 

Eh  2: 

Pi 

Pi 

o 

o 

« 

^ 

.— 

« 

w 

EH 

< 

II 

O  pq 

t-H 

o 

«*5 

z 

Eh  PQ  W 

O 

»H 

Pi 

> 

pq 

Pi 

co 

Z 

p*i 

•< 

hh  O  P> 

CO 

t-H 

PM 

• 

£h 

•-3  Eh 

CJ 

rH 

< 

t— 1 

w 

«  pq 

04 

*"*» 

PU 

PQ  Pi 

CO 

•  •* 

PO 

z: 

« 

-wv^^ 

E-» 

gj 

3 

pq 

t-H 

l-H 

O  Pn 

PQ 

tH 

CO 

w 

z 

Pi 

CO 

z 

pq 

^-- 

Pi 

P> 

tH  W 

K 

pq 

o 

►h  pq 

il 

-*/> 

W 

pq 

Pi 

EH 

•  •» 

c_> 

pq  < 

CO 

Eh 

O 

CO 

o 

PI  pr, 

Eh 

cc 

Sh 

Pm 

Pi 

t-H 

CO 

p: 

-uv 

o 

O 

«S 

Ph 

<  «J  «  o 

EH 

Eh 

Ph 

PQ 

Eh  Ph 

Eh 

Eh  pq 

Ph 

o 

>d<2W 

•  «k 

< 

+ 

t=> 

n 

o 

*—> 

co 

E-i 

e-i 

•  z: 

£D 

»-J 

tH 

Ph 

PI 

pq 

CO 

P) 

Pd 

ta 

PQ 

o 

'-O  o  PQ 

o 

z 

Pi 

P) 

l-H 

w 

<  £h 

•-D 

O 

CO 

Ut 

2 

►h  o  p*«  o 

••» 

S3 

•  •* 

z 

t-H 

Eh 

O  cq 

PQ 

II 

«a^ 

co 

O 

>— ' 

P) 

+ 

* 

O 

Csl 

t-H 

33 

II 

o 

H-J  CO 

O 

EH 

w 

w 

pq 

EhP*« 

2 

\ 

Pm 

Ph 

> 

•  •» 

w 

N_^ 

•-3 

05     •- 

« 

tc 

>H 

Pi   t-H 

W 

t-H 

II 

l-H 

Pi 

•-D 

Eh 

Ph  PI 

o 

o 

►—i 

Ph 

Eh 

it 

o 

z 

PQ 

if 

« 

o 

z 

« 

W 

II 

O 

•  «». 

l-H 

V 

Pi 

w 

O 

\ 

Ph 

Pi 

pq 

«; 

o 

Pi 

Ph 
i— • 

1— 1 

Pi 

z 

Z 

Ph 
»— t 

o 

« 

P2I 

1-4 

►h 

Ph 

Z: 

o 

o 

CM 

to  to  < 

"* 

to  f 

CM  0 

to  < 

to 

CO 

co 

5*    -^ 

S) 

oo 

1 

z: 

c^- 

CU  Oi 

tH 

CV2 

to 

^  If) 

to 

C^  CO 

o> 

59 

tH 

CM 

CO 

^' 

in  a: 

\ 

(S 

Cm  (Si 

<h 

«H 

tH 

tH 

«H 

tH 

tH 

*H 

rH 

CM  CM 

CM 

CM 

CM 

CM  CM 

p» 

»H 

«H  »H 

tH 

»H 

«H 

t-H 

«H 

tH 

•h 

•H 

«H 

rH 

»H 

tH 

t-H 

tH 

«-i   tH 

Ph 

165 


ps 

E-t 

Ph 

w 

•  •* 

pq 

« 

z: 

O 

*v 

< 

o 

tt   * 

it  it 

«•«•«• 

a 

z 

-u 

* 

•x- 

-*r- 

-o> 

tt 

* 

•"3 

w 

# 

>* 

«■ 

pq 

CO 

* 

pq 

«• 

o 

«*; 

* 

* 

N^» 

pq 

* 

pq 

* 

£h 

\ 

• 

* 

•• 

u 

it 

» 

O 

* 

>— ■* 

# 

CO 

< 

it 

pq 

pq 

# 

E-t 

* 

z 

Ph 

it 

E-i 

►"3 

* 

Ph 

# 

o 

CO 

it 

•"■ 

>-> 

pq 

HH 

* 

t— 1 

it 

O 

pq 

o 

pq 

•~3S 

# 

Eh 

CO 

it 

»— l 

w 

PS 

&h  O 

* 

O 

t/a 

it 

-4 

'—^ 

pq 

=3 

Ph  CO 

* 

z 

PM 

it 

pq 

CM 

< 

\ 

e-« 

hh  pq 

* 

S3 

PS 

it 

O 

^H 

o 

«. 

o 

P4  & 

«• 

Ph 

O 

it 

Ph 

^^ 

H-t 

» 

O  CO 

* 

f-i 

it 

pq 

PS 

CO  w 

* 

O 

««S 

it 

■»~ 

PS 

II 

co 

Eh 

pq  e-t 

* 

z 

it 

« 

e-» 

Z> 

CO 

!=>  o 

* 

»-H 

co 

it 

Ei 

Ph 

\ 

« 

*z 

co  pq 

* 

» 

CO 

it 

Ph 

H» 

* 

pq 

H-J 

w 

H/V^ 

* 

o 

pq 

it 

-m- 

PS 

*" 

* 

Q 

o 

» 

£-•  pq 

«■ 

t-4 

o 

it 

pq 

z 

>"- 

•«3 

M 

o  o 

it 

M 

o 

it 

Z 

«*J 

h/v 

pq 

< 

w  -«— 

* 

O 

PS 

it 

< 

z 

6h 

P3 

z 

> 

•"3  6-t 

«• 

Ph 

Ph 

it 

z 

w 

m 

pr 

CO 

!=> 

pq  P=i 

# 

• 

it 

-</>- 

-•"3 

pq 

Ph 

«*; 

O 

Z 

O  Ph 

«• 

pq 

<  E-i 

it 

*~3 

p^pq 

6-» 

w 

Ph 

PS 

* 

pq 

(K 

it 

pq 

pq  o 

>H 

pq 

• 

!=> 

it     It 

^ 

6-t 

Z  Ph 

it 

o 

6^ 

pq 

H! 

-^. 

6-t 

Eh 

* 

o 

it 

•*-* 

z  e=> 

6h 

« 

e-t 

O 

pq 

«  PS 

* 

CO 

PSpq 

it 

»-i  p^ 

en 

w 

Pi 

Z 

PS 

»-•  M 

«■ 

Z 

Ph  K 

it 

pq 

O  CO 

Ph 

Z 

o 

»— • 

W« 

* 

P-. 

E-t 

it 

PS 

Ph  «<      • 

»— t 

•— t 

< 

PS 

Ph 

w 

w  < 

•  •» 

it 

o 

6-» 

it 

^> 

pq  z 

ps- 

z 

o 

i-h 

P= 

CD  H/y 

pq 

* 

(H 

O  Z 

it 

O 

PS        <  o 

6h 

<< 

CO 

E-t 

ow 

»-q 

it 

PS 

pq  o 

it 

pq 

e-«  pq  pq 

co 

CJ 

z 

pq 

w 

i-i  CO 

pq 

it 

pq 

tr,  & 

it 

o 

Ph  z  ^q  pq 

=H" 

:=> 

S3 

Ph 

z  «u 

< 

it 

Ph 

pq  ph 

it 

o 

w«!OD 

•-3 

w 

CO 

Eh 

o 

:=>  pq 

CO 

it 

o 

it 

PS 

pq  z  O 

CO 

pq 

o 

-«n 

•    • 

CO 

it 

e 

E- 

it 

Ph 

jr  -to-  pa  ht»     •  ••> 

o 

< 

£-• 

Ph 

Em 

pq  w 

pq 

it 

w 

Z  M 

it 

<<    EH 

eh  pq  pq 

•  •* 

Ph 

O 

O 

pq 

n  != 

o 

* 

CO 

< 

it 

•  • 

z  o  pq 

O  Eh  Eh 

Pq 

pq 

co 

w 

CO 

t-q  »-q 

o 

* 

w 

o 

it 

H^-fiq  z  pq  >h  >-. 

CO 

pq 

♦-3 

* 

<  < 

< 

* 

pq 

CO  z 

it 

o 

*-*  -i  C3  t-3  pq  pp 

h) 

6- 

CO 

P4 

\ 

> 

>  > 

H/V 

» 

> 

pq  ►-• 

it 

pq 

pq  pq  O  pq 

< 

en 

O 

O 

h/VH/>- 

pq 

* 

o 

>>  £-• 

it 

CO 

O  O  p«<  O  ►->  t-t 

Ph 

pq 

w 

>-»■ 

z 

z  z 

t*s 

* 

z 

OPq 

it 

H/V 

z 

PS 

E-i 

PS  PS 

«j 

it 

Pq 

z  i-q 

it 

pq 

pq 

II 

t-H 

pq 

PS 

•  •* 

* 

»  D 

z 

it 

PS 

pq  Pq 

it 

> 

PS 

•  •fc 

Ph 

pq 

Ph 

a 

* 

6^  6-t 

W 

it 

H/V 

PS  « 

it 

O 

-*5 

Ci  P 

«J 

z 

* 

pq  pq 

Z. 

it 

Z 

it 

z 

t—t 

Z 

it 

w 

V. 

PS  « 

CO 

it 

CO 

• 

$t 

pq 

o 

II 

t> 

v 

<■! 

it 
it 

«< 

»H 

* 
* 

p«q 
pq 

»-H 

o 

Ph 

ft 

pq 

it 

it 

z 

PS 

z 

it  a 

*  # 

*  *  ft 

it 

CO 

w 

pq 

\ 

«*; 

►q    . 

»— 1 

Pi 

z 

o 

o 

to 

to 

CVJ  CM 

CM 

i-t 

CM 

CM 

CM 

IS 

cc 

1 

1 

z 

O 

CD 

O  c^ 

r-l 

CM 

to 

•<* 

m 

\ 

CM 

CM 

cm  to 

to 

1-1 

to 

1-t 

to 
1-» 

to 

to 

i-H 

Ph 


166 


*  * 

ft      ft 

ft    ft    ft 

ft 

ft 

ft 

* 

ft 

if 

CO 

ft 

it 

CO 

ft 

it 

P3 

ft 

it 

CJ 

ft 

it 

0 

ft 

it 

p=; 

ft 

# 

Ph 

ft 

Jt 

ft 

M- 

•  • 

O 

ft 

«• 

CO 

Z 

ft 

* 

z 

►H 

ft 

ft 

0 

« 

ft 

ft 

HH 

e> 

ft 

ft 

EH 

0 

ft 

ft 

O 

it 

•  «fc 

■•» 

ft 

Z 

pc 

ft 

0 

O 

ft 

S3 

w 

ft 

A 

l-H 
1-4 

ft 
ft 

Ph 

0 

ft 

ft 

jg 

«c 

ft 

O 

z 

ft 

w 

t» 

ft 

Z 

««; 

ft 

•  •» 

w 

z 

ft 

<— 1 

z: 

ft 

w 

&H 

l-H 

ft 

3e 

ft 

N 

z 

ft 

O 

w 

ft 

\ 

(— I 

w  -- 

II 

ft 

H-t 

0 

ft 

CO 

K   »-H 

\ 

ft 

h-l 

«3 

li- 

w 

Eh 

* 

Eh 

vr 

O 

Ph 

ft 

•« 

£h 

* 

•a* 

1— 1 

w 

Ph 

CO 

ft 

0 

« 

P4  PC 

l-H 

w 

Ph 

* 

ft 

l-H 

••» 

Ph 

hh  Eh 

CO 

H/V 

» 

W 

CO 

ft 

1-4 

Ph 

►■4    P-. 

II 

0 

""v 

O 

ft 

a-! 

CO 

ft 

Ph 

l-H 

V 

«5  w 

«H 

* 

l-H 

'*C 

Eh 

P3 

ft 

t> 

1-4 

>  W 

Eh 

►4 

ft 

-* 

>? 

p=i 

ft 

Ph 

«< 

P4 

t— 1 

21 

Ch 

0 

ft 

-5 

CO 

p 

# 

> 

w 

II    < 

1 — 1 

> 

ft 

z: 

Ph 

ft 

pq 

Z 

o 

Ph 

z 

—  « 

w 

Eh 

• 

ft 

P=! 

<< 

ft 

« 

l-H 

•  •* 

«*s 

Z 

EhWWO 

1-4 

CJ 

«•■■» 

ft 

O 

# 

C3 

>H 

z 

«*S 

HH  »-l 

ET>  CO 

HH 

P3 

Eh 

ft 

Ph 

p«q    • 

ft 

« 

II 

PC 

«H 

m  rfj  psm 

PS 

•-> 

Ph 

ft 

« 

«z 

ft 

pq 

O 

z: 

» 

w  0 

Eh  CD 

3s 

Ph 

l-H 

ft 

p«q 

EhO 

ft 

O 

Eh 

z: 

Z 

P4^ 

CO 

O 

PC 

ft 

Ph 

l-H 

* 

O 

l-H 

w 

w 

S=> 

»-H    W 

II    H/V 

P4 

O 

••t 

ft 

CO  Eh 

ft 

P= 

pq 

z: 

0 

O 

l-« « 

EH 

PC 

W 

CO 

O 

ft 

z: 

Ph"  < 

» 

Ph 

•  « 

•  •>w 

• 

< 

Ph 

-*:  «J  Ph  0 

Eh 

s 

Ph 

Ph* 

ft 

co 

C<S  CSJ 

ft 

w 

m  0 

p- 

>  Ph  z  &q 

Eh 

CO 

CO 

ft 

< 

l-H  l-H 

ft 

•  • 

6H 

»H  l-H 

11 

to 

Eh 

•  z:  t3  *-a 

■■> 

Ph 

co 

w 

ft 

w 

— 1    l-H 

ft 

>- 

1-4 

O 

-^  O  OPQ 

*-» 

O 

Pm 

w 

w 

ft 

ca 

<< 

ft 

z; 

pq 

0  «*; 

t>H 

en 

Z 

HH   O  pH  O 

•  •» 

S> 

Eh 

>> 

ft 

C<1 

l-H  l-H 

ft 

CO 

Eh> 

ec: 

CO 

>»^ 

P4 

+ 

ft 

O 

O 

0 

ft 

►— 1 

EH  EH 

ft 

< 

•— 1 

• 

0 

W 

w 

E-"  Ph 

Z 

\ 

z: 

w 

z: 

ft 

HH 

l-H  l-H 

ft 

H/V 

C2"-v 

z: 

« 

1-4 

P*  i-h 

w 

»-H 

Q4 

»"3 

(a 

ft 

>< 

z  z 

* 

w 

P«3 

l-H 

po 

(=1 

t— t 

Ph 

PC 

Ph 

PC 

ft 

HH 

l-H  1— 1 

ft 

C<3 

P=i 

II     >— 

z: 

« 

sn 

II 

O 

w 

M 

Eh 

ft 

1— 1 

< 

EH 

w 

«h 

:» 

Ph 

••* 

Si- 

^^ 

z: 

ft 

1— 1 

ft 

1-4 

1— 1 

M«.» 

w 

l-H 

t-H 

1=) 

ft 

Eh 

CO 

ft 

Z 

• 

ft 

«5 

O 

Ph  Ph 

P4 

0 

Z 

it 

PC 

<< 

iC 

t— 1 

«H 

* 

HH 

P4 

O          Z 

PC 

« 

P4 

\ 

Ph 

0 

ft 

ft 

* 
ft 

Eh 

hH 

1-4 

P4         W 

Ph 

« 

z 

ft      ft 

ft    ft 

ft    ft     ft 

ft 

z 

W 

Ph 

\ 

»-H 

i-4 

t-H 

Ph 

ZI 

O 

O 

CO 

tO  CO  x    •; 

to  C 

CM 

CM 

»H 

CM 

CM  tO  tO 

CM 

C*> 

1 

z: 

00 

0  CO 

ca  «-• 

cm 

to 

-* 

m 

CO 

0- 

CO 

OtJ   H 

CM 

\ 

CO 

to  to 

-*  ^ 

-tf 

^ 

^ 

<tf 

*l 

^ 

<* 

•^  lO  lO 

m 

t-i 

»H 

t-H  «H 

»H  «H 

«H 

t-H 

«H 

t-H 

tH 

*H 

«-( 

HrtH 

«-H 

ch 

167 


* 

# 

^ 

ft 

z 

« 

\ 

* 

c_>  pa 

V 

w 

ft 
* 

pa  <3  CO 

li- 
ft 

o 

ft 

<«M      PC 

ft 
ft 

•< 

li- 
ft 

Eh  co  C3 

CO   Ph 

it 

z 

li- 
ft 

w  Pa 
o  «  w 

ft 
ft 

< 

it 
li- 

Z Ph  33 
pa  Ph  Eh 

ft 
ft 

s. 

ft 
li- 
ft 
fl- 

EFER 
HE    A 
FOR 

ft 
it 
ft 

ft 

w 

it- 

ft 

PC  6-i 

ft 
ft 

o 

ft 
it 

co  O  Em 

ft 
ft 

< 

ft 

* 

CJ  z  t-t 

ft 
ft 

Cm 

ft 
ft 
ft 

OOK 
Ph  E-t  co 

ft 
ft 
li- 

CO 

ft 

ft 
ft 
ft 

it 

THE 
EXECU 
T    IS 

ft 

li- 
ft 
ft 

CO 

ft 
ft 

CO        •-• 

>~  PC  1 

ft 

CO 

ft 
ft 

li- 

w 

ft 
ft 

CO  «  W  ft 

ft 
ft 

PC 

ft 

ft 

* 

o 

li- 
ft 

M  03 

li- 
ft 

« 

o 

li- 

PC Eh  O 

•£ 

w 

ft 

£>         •— t     • 

ft 

o 

< 

ft 

Ph  PC  2_  Z 

* 

< 

* 

W  O  ««t  O 

% 

2 

ft 

OltZH 

it 

< 

li- 

O        *h  £h 

* 

z: 

Ph 

ft 
ft 

p=  >H «  •< 

Ph  PC          Cm 

ft 

pm 

•  «t 

O 

* 

<  W  Eh 

li- 

o 

sz 

ft 

O  CO  33  CO 

ft 

«*J 

•Ok 

CO 

it 

Z    CO   Eh  Z 

» 

cu 

CO 

< 

li- 

►-» w      o 

* 

CO 

«H 

w 

ft 

*  o  «  2: 

«• 

w 

Q 

li- 

O W   O  Ph 

» 

CO 

II 

CO 

ft 

l-M-   Z             ft 

w 

CO 

•— 1 

z 

ft 

•-H             PC 

ft 

w 

W 

h3 

ft 

OEhWW 

ft 

« 

CO 

■< 

w 

ft 

Ph  O  O  Pu 

ft 

Ph 

►H 

l-H 

li- 

Z  •<  Eh 

ft 

o 

CO 

E-< 

ft 

Ph         Z 

ft 

< 

w 

»— • 

ft 

33  co  «m  Ph 

ft 

Eh 

Z 

ft 

E-  •-»  2_  O 

ft 

PC 

I— 1 

ft 

ft 

Ph 

li- 

li- 

ft 

ft 

« 

ft 

ft 

ft 

ft 

PC 

z 

ft 

ft 

ft 

ft 

w 

Ph 

\ 

\ 

\ 

V 

H-l 

1— • 

Ph 

z: 

o 

CJ 

CM 

CM 

Cm 

00 
1 

i 

3: 

to 

*f 

\ 

m 

in 

HH 

»H 

»H 

O, 

ft  ft 

ft    ft 

it  ft 

ft 

ft 

li- 

ft 

ft 

ft 

ft 

ft 

it 

ft 

it 

ft 

it 

ft 

• 

it 

\ 

ft 

Eh 

ft 

if 

ft 

Ph 

ft 

jj 

ft 

O 

li- 

ft 

ft 

ft 

» 

Ph 

li- 

• 

ft 

U3 

ft 

S 

ft 

•  a 

Eh 

li- 

pa 

ft 

CO 

ft 

M 

ft 

z 

Z 

«. 

Ph 

ft 

o 

o 

li- 

•< 

ft 

•— I 

ft 

Eh 

ft 

Eh 

w 

it- 

ft 

O 

^ 

li- 

Ph 

ft 

z 

Ph 

ft 

O 

ft 

t> 

< 

li- 

Z 

ft 

Ph 

6h 

ft 

Ph 

ft 

li- 

PC 

ft 

O 

Ph 

ft 

Ph1 

ft 

z 

CJ 

it 

Ph 

ft 

l-H 

Z 

it 

pa 

ft 

» 

Ph 

it 

PC 

ft 

o 

Ph 

li- 

ft 

hi 

Ph 

ft 

CO 

ft 

*-H 

Ph 

ft 

CO 

ft 

o 

Ph 

li- 

PS 

mm 

ft 

Ph 

« 

ft 

•  •* 

o 

*-^ 

ft 

* 

o 

o 

« 

li- 

W 

CO 

ft 

hH 

P5 

Pa 

ft 

33 

co 

li- 

Kh) 

Ph 

pa 

ft 

Eh 

Ph 

ft 

PQ 

E 

Ph 

ft 

O 

li- 

!=> 

w 

ft 

CO 

o 

ft 

Ph 

o 

sz 

li- 

z: 

Ph 

ft 

z 

PC 

ft 

Ph 

Ph 

li- 

P^ 

•  •* 

l-H 

o 

ft 

O 

ft 

PC 

Ph 

o 

Ph 

ft 

Ph 

Ph 

ft 

O 

^ 

«c 

~~^ 

ft 

Ph 

& 

li- 

Ph 

>H 

pa 

ft 

Ph 

Eh 

ft 

Ph 

m 

33 

PC 

* 

Ph 

ft 

O 

< 

ft 

CO 

li- 

o 

^~ 

pa 

33 

ft 

Eh 

>H 

ft 

PC 

m 

X 

CO 

ft 

PC 

««J 

ft 

Ph 

» 

Eh 

w 

ft 

P-. 

t-H 

ft 

•n 

>H 

ft 

W 

Ph 

ft 

•  • 

•> 

Eh 

< 

ft 

>H 

CO 

ft 

t— • 

:r> 

l-H 

ft 

< 

t—t 

ft 

Eh 

>— » 

Ph 

Ph 

li- 

KH 

Ph 

li- 

PC 

Eh 

CO 

ft 

Ph 

ft 

Ph 

Ph 

E> 

i— I 

ft 

CO 

it- 

h/> 

PC 

o 

Pi 

ft 

•-H 

• 

ii- 

>H 

< 

li- 

« 

«-H 

ft 

«1 

hn 

ft 

•-H- 

ft 

li- 

»-H 

O 

jC 

HH 

li- 

ft 

P, 

Ph 

>^ 

< 

ft 

ft 

CO 

» 

^v 

O 

ft    ft 

ft  it 

ft     li- 

ft 

H- 1 

in 
m 


cv 


m 


CM 


m 


168 


E- 

•  •* 

•  •k 

•< 

^-» 

^-^ 

W 

' — 

<»->. 

>-  PC 

\ 

\ 

PC  Eh 

w 

w 

£h 

\ 

\ 

Z  >-• 

•i 

» 

W  -«! 

\ 

\ 

i-l 

w 

Z  Pm 

t-t 

•<  CO 

pq 

t-H 

•  «^ 

«c 

wo  v. 

<*■>• 

gH 

l-H     * 
pcz* 

... 

\ 

W 

«c  w  * 

■ — * 

w 

••» 

o 

£h  PC 

*— » 

PC 

\ 

z 

\ 

V 

z 

£h 

HH 

o 

* 

w 

■» 

• 

p*l 

W 

«— - 

< 

PC 

\ 

\ 

pc; 

o    » 

PC 

W 

Eh 

w 

z«    • 

Eh 

CO 

t-1 

•  «h 

1 

/\ 

Ph 

WM» 

Pm 

»— ' 

w 

Ph'^ 

^ 

V 

\ 

w 

PC  1-1  >- 

t—t 

PC 

CO 

HH  *~« 

«• 

>^ 

PC 

Pm1  ■<  PC 

PC 

<<  ••> 

Eh 

M^ 

w 

^~- 

Ph  >  Eh 

o 

33  *— 

•-H 

*;-»/)- 

z: 

p^l 

»"3 

P^ 

CO 

PM        z 

CO 

•~o — 

ts.^- 

< 

z: 

«w 

z 

CO 

pc;  co  M 

PR 

»—-»-*/>- ►— 1 

H 

Z      • 

z 

< 

M 

«< 

P3 

•— • 

P 

-—*MW... 

PC 

t— t^ 

z 

Z 

z 

o 

CO         O 

CO 

v     <p«q^ 

Eh 

>H 

EH 

•< 

o 

CO  £h  Z 

W*-3hJ--^ 

Z 

II   PC 

CO 

Eh 

z 

p^ 

pc 

ph"  l-H* 

EH 

v      PL,  pqs 

w 

Eh 

W 

O 

• 

l-H 

PC 

cj  m 

PC 

•topw 

Eh  Z 

•-3 

w 

«-». 

•— • 

O^V^ 

PC 

*       t-H  O* 

Eh 

*-HP3 

PC 

»T> 

^H 

Ph 

PC 

w 

pcph  «* 

P^>  «       • 

PC 

PC 

o 

PC 

w 

PC 

PC»-H   ►_! 

w 

\ 

PC 

wo 

\ 

o 

1 

P^l 

Ci) 

Eh 

o  PC 

PC 

M      * 

«z 

^-^ 

X 

«1 

P^l  «1  to 

••> 

Eh 

M  Cii   •• 

&\ 

M» 

• 

w 

»-H 

EH 

z 

PC   >   HH 

PC 

<»— 

PC 

I^J— ' 

■^^ 

X 

■w 

<< 

EH             « 

tNj 

>h 

\      CJ>  PCK 

Eh 

<   • 

>- 

Eh 

Eh 

>- 

z 

W 

t— 1 

•< 

— '        «*-" 

>"-' 

< 

PC 

< 

X  PC  w 

CO 

h-} 

•  z  O     • 

t>-« 

•    >« 

l-l 

>H 

PC 

<-i 

M 

\ 

\ 

O  Eh  CO 

w 

PC 

>^ph  ««:>-' 

-< 

"-»•< 

PC 

-< 

PC 

o 

-^ 

>-^ 

r>      ^ 

Eh 

CO 

>H    KW)H 

H-J 

H   l-l 

co 

t-H 

PM 

CO 

< 

• 

• 

of^w 

PC 

t— 1 

<  Eh  Eh  <4 

PC 

PC 

t— 1 

PC 

l-H 

l-H 

PC 

«B« 

— 

pci-h 

Pm 

Ph 

hJ        CD  1-^ 

co 

1     CO 

p=> 

CO 

••>  l-H 

Q 

in 

t«H 

>•• 

PC 

PC  <Si  PC  PC 

t—t 

»— 1 

►— i 

■S  PC 

< 

■«} 

EH 

o 

Eh 

COHE-ilO 

o 

1— <  o  .« 

r-1 

o 

3i 

«■ 

CO 

■  Oh 

•-     •«    ^     •» 

►-) 

•  «* 

•  «k 

•      >H 

Eh 

CO 

t— 1           J3M 

— '           O    I-} 

II 

V 

to 

phPhphpcphpcphPh 

PCP^  PC 

PC 

p=>  V  o  O 

3b 

^hQ< 

» 

O 

w 

t-4 

»-^  »-H  CO  »-l 

CO 

h4  k) 

w  z  eh 

t-H 

t— i 

O 

PC  M 

o 

\ 

►"iPn 

pc 

«  pn  pc,  h-4  pc 

l-H 

»  pc; 

Eh  *-*  Z 

Pm 

^M^)-l 

z 

PC  <  po 

o 

o 

OO  O  O  «  O 

o 

CO  Eh  W 

II 

H-i                MH 

o  co 

o 

* 

-«JC«h    <    «^ 

* 

Ph        i-l 

•«; 

4h- It— H-lhlHH 1    i— 1 

* 

1— 1 

\ 

Ohcjo 

\ 

»-h       pq 

_l     K-l    ,-1    l-H*     _ 

»-H 

»->  hh 

» 

«tj  <  <  «J  < 

«*; 

< 

«j 

* 

o 

o  o  o  o  o  o  o 

o 

V. 

Ph 

PC 

1-1 


PC 

z 
o 
o 

<x» 

I 


H-4 

PC 


C\2C\J0JCV»C\}C\1CVJC>J 


mm(D©(D(0  to  !D 


CM 


CO 


to  to  to  to 

to  to  to  -^ 

^    <HH 

C^  CO  <S1  *H 
CO  CO  t>  cs 

cvj  to  -^  m 

t>  IN  C^-  C^- 

CO  c^ 

169 


Ph 

w 

"■J 

21 

W 
o 

■< 
Ph 

CO 
CO 

co 

o 

«*5 


Ph 
W 
-h 


o 
o 

co 
I 


t-q 

Ph 


\ 

w 

•*• 

\ 

^-««. 

m 

•  at 

^ 

*       M« 

^-v 

-^-- 

1     PS 

\ 

*~i 

5_ 

CO  0 

* 

w 

««s 

CO  < 

Ph 

z: 

z 

W  -to- 

O 

< 

• 

pe;  w 

O 

z 

«— » 

Ph  CO 

M 

• 

V. 

«H 

Pi  ««J 

*-s 

* 

<pq 

&q 

T-4 

w 

1 

• 

t-H 

1 

Ph 

•— 1 

CO 

»-i 

Eh 

Eh 

ps 

co 

Eh 
Ph 

Eh 

W 

Ph 

ft  :=> 

Ph 

« 

t-J 

•w 

•o'    << 

Ph 

1— 1 

Ph 

£h  t-q 

O 

>— »■ 

•  «h 

Ph 

< 

PC  0 

6h 

Ph 

»-v 

w 

Ph 

< 

CO 

w 

0 

pq 

SJ 

« 

« 

w 

*  CO 

O 

+ 

Eh 

>H 

CJ    t-4 

II 

v>- 

«< 

^pq 

>~ 

»-s 

P~ 

t-« 

*      PS 

1— 1 

-< 

«— ' 

«5 

Ph 

w-O  pq 

♦-q 

•at 

•h" 

CO 

•O  CC 

0 

Ph 

tH 

O 

Ph 

1— 1 

^"<  e-« 

Ph 

co 

e-« 

co 

« 

>-.-uv 

t-H 

+ 

•— t 

.<  Eh  Ph 

Pa 

1=1 

»-a 

►-s 

O 

l-H 

—1 

Ph  P-.  P-. 

Eh 

•  •> 

h3 

11 

& 

-*i 

hI  WEh 

•«k 

Eh 

i-3 

II 

"v 

0 

«    >-H»    * 

Ph 

Ph 

Ph 

< 

•  •* 

« 

•  •» 

CJ  Ph  O  'v 

»H 

O 

Ph 

0*"3   I-- 

1=) 

Ph 

H/V 

z 

0 

z 

HH    HH    -i 

C_) 

* 

>H 

w 

« 

w 

0  0  0  « 

z 
Pq 

i-4 

si 

•  «* 

Ph 

Z 
P4 

t-H 
Ph 
CO 

t-H 

z 
pq 

•  •* 

z: 

CO 

«< 

Ph 

Z 
Ph 

m  m  if) 


CD  O)  Si         tH 

t>  o  co      co 


mm      •^■^■tf^i      to      to      cm 


c\j  to      ^  in  co  o      co      o)      cs 
coco      cococoao      co       co       en 


Ph  Ph  Ph 
CO  Cm  Si 
O  CO  «H 

m  ^ 


O) 


K  WK 

GOU  < 

OJ 

<  s> 

CO 

•H   51 

Si 

*  <s 

11 

II    II 

Ph  P3         — • 
NN           CO 

l—t    t-H            > 

CO    CO             Ph 

•  • 

pa 

Ph  O 

z 

IM 

<  w  «*?  « 

0 

l—t 

>a  0  w  « 

>—l 

CO 

p-  «<  P5  Pq 

E-< 

«<  Eh 

si 

< 

co  co  z: 

21 

Ph 

W         pq  < 

ps 

PS 

k)I2K 

O 

■< 

«    p    l-H    O 

Ph 

<<  51  ►_»  O 

z 

Pa 

1— •  •— •         PS 

>— 1 

Ph 

«   X   O)   Ph 

O 

<  «tj  o- 

Ph 

O 

>•  z.  m  cvi 

t-H 

£> 

Ph 

O 

170 


w 

o 

< 

CM 

CO 

co 

co 

Z 

w 

o 

« 

•— « 

« 

E-« 

o 

«xj 

«*: 

H-i 

»— I 

Ph 

JZ 

O 

« 

c_> 

w 

1-} 

<S 

H-« 

00 

PL, 

1 

z: 

z: 

o 

\ 

o 

t-4 

a. 

<SJ 

CO 

P«4 

1 

o 

5: 

\ 

« 

Ht 

z 

P-. 

W 

171 


w 

ft 
< 
£h 

ft 
O 

«: 


ft 


ft 

o 

< 

z 


to 


w 

ft 
fcH 


to 

35 
Eh 

O 

z 
w 

ft 

m 

ci> 

«*; 
ft 


w 

ft 

ft 

< 
EH 

W 


ft 
ft 
to 


ft 

ft 
ft 
i— l 
ft 

2. 
O 

Si 
CD 


-1 
ft 


o 
to 


w 

ft 
& 
ft 
O 

ft  ft 

ft  O  to 

O     •  •— • 

Enft 

Z  ft  •• 

t-t  »-l  ft 

Eh  ft  •• 
<    .. 

HiHS 
-*  ft  <JQ 

ft  ••  2: 

21        ft 

o  zft 

O  t-t 

rH  ft  •• 

•  ft  >-i 

ft  ft 

Cd  ftft 

CD        Uj 

I    W  O 

2:  ft> 

\^z 

ft  ft  •-. 
ft  o 

2: ft 
•-•      w 

»-t  £nft 
I    O  t-t 

tO    ft    ft 

1-1  »-3  2: 

w  WO 

i-l  O  O 


co 


Eh 

to 


ft 

w 

Eh 
»— 1 
P» 

w 

••>      to 

o       < 
ft      ft 


ft 
Eh 

ft 


6-« 
ft 

to 

►H  & 

ft      v 


ft 
ft 
ft 

<< 

Eh 

to 

t/J 

w 
Pi 

ft 
ft 

< 

w 
o 

«*: 


ft 

£h 

CO 

<  * 
ft 

ft  . 
to  6-» 

HH  « 
ft   O 

w  w 

Z  35 
1-1  Eh 
£h 

E>  Z 
O  O 
ft 

W 
to  ft 
t-t  ft 

35  «< 
6-1  e-t 


ft 


PS  to  to 

Www*  *        ■> 

E-tP=q  ft*  35  * 

h-i  ft  ft  ft  O  35 

,_3ft  ft  Eh  ►    •>£*  S 

n     Q  p}  >-.     »\     %     \      £- 

«3  <ft*      35  35        * 
>-*      s     *      35  <S  <S>  Eh       » 
ft  r-t  Ci  CM  »-t  Eh  35 

t-i  e-  6-t  e-<  ca s    *    i^ho 

<H    MM*  ft  C*" 

P^ft    ft  HH  Eh^P  * 

ft  EhhhMPh 

EhKOlIZmMhIW  W£i 
Hpqw<p  l^wk-, 

ft  Eh  o  ft        ftftwftft 

ZWPWWUZE^ 
E-t»-tE-<OSi-4<«E-t« 
i-HOZOP-1<ftO"-H«<: 

mmmpph^  wht-im 

H 

ft 

«*: 

ft 
O 

W 
« 


*    *     35  35 

35  35  r-i  CO 

(=>  SJ  v  s» 

s»x  * 

E-<  t-t  6-» 

EH  MMJ  t—^  I—* 

t-ih-4  m 
M        pcj 

Pi  Eh  O 

ft  t-4  pn  S-< 
WWW  w 

Kft  ft  ft 

to  «»;  «aj  2: 

Door 

(HtH    ft  »~J 


35 
Si 


o 

z 

I— I 

2: 
o 


35       "> 
\      33  CiJ 

rHN 

Eh  SJ 
i-h  *      £h 
ft         1-1 

Eh  ft 
O  t— t 
Z  ft  ft 

O  ft  ft 

o  hh  -«; 

Eh  ft  >• 

!T>  «<  z 
O  t>  t-t 


35 
53 


ft 


W 

Eh 
>- 
ft 

Pi 

ft 

Eh 

Z 

o 

ft 
p= 
«*: 
ft 
c_> 
ft 
ft 


CVi 


CO 


172 


w 

ft 

ft 
O 


ft 

CO 


« 
ft 

ft 


X"    it 

it  * 

it 

V. 

* 

it 

it 

* 

it 

it 

it 

«- 

n 

H 

* 

Jt 

if 

it 

it 

— 

it- 

* 

it 

it 

• 

it- 

it 

it 

it 

Eh 

* 

it 

it 

J} 

ft 

it- 

it 

it 

— 

O 

it 

it 

it 

fl- 

it- 

fl- 

at 

• 

it 

ft 

it- 

it 

CO 

it 

6H 

\ 

it 

EC 

it- 

fl- 

z 

it 

ft 

fl" 

EH 

it- 

it 

o 

it 

CD 

it 

&H 

it- 

it 

l-H 

it 

it 

ft 

Z 

■K- 

# 

e-t 

it 

W 

o 

o 

it- 

it 

«J 

it 

ft 

• 

\ 

it- 

it 

ft 

it 

Eh 

Eh 

ft 

ft 

it 

it- 

it 

< 

it 

ft 

ft 

ft 

M 

it- 

it 

ft 

fl- 

O 

O 

•  •* 

EH 

ft 

•«- 

it- 

it 

o 

it 

£-* 

»— 1 

ft 

it- 

it 

w 

it 

ft 

< 

O 

it 

it 

ft 

it 

CD 

■  at 

ft 

Z 

EH 

•at 

ft 

it 

it 

it 

Z 

ft 

Eh 

ft 

ft 

z 

it 

it 

ft 

it 

i— i 

<«; 

w 

ft 

«*J 

I— « 

CO 

it 

it 

ft 

it 

ft 

z 

Z 

fcH 

ft 

z 

ft 

z 

it- 

H. 

H 

pj 

it 

6- 

ft 

c 

X 

Eh 

ft 

o 

it- 

it 

Pi 

it 

co 

ft 

ft 

CD 

ft 

ft 

t— < 

it- 

it 

ft 

* 

£h 

ft 

< 

Eh 

z 

Eh 

it- 

it 

CD 

fl- 

ft 

X 

=3 

^—» 

ft 

X 

«; 

< 

it- 

it 

o 

it 

ft 

ft 

ft 

ft 

-< 

w 

ft 

it- 

it 

ft 

it 

£-. 

<< 

ft 

ft 

z 

<< 

it- 

it 

Pi 

it 

O 

#•»* 

> 

ft 

o 

«•-»» 

ft 

ft 

it- 

it 

fl- 

< 

CO 

< 

ft 

£3 

CD 

it- 

it 

5_ 

it 

ft 

CO 

ft 

s» 

HH 

ft 

Eh 

ft 

it- 

it 

ft 

fl- 

< 

w 

•at 

Eh 

l-H 

Eh 

ft 

ft 

it- 

it 

Bh 

it 

ft 

ft 

ft 

>- 

■k 

CD 

CD 

ft 

it- 

it 

CO 

it 

o 

ft  ft 

ft 

ft 

CO 

«*s 

z: 

it 

it 

>H 

it 

ft  Eh 

1 

O 

< 

ft 

ft 

w 

it- 

it 

CO 

it 

l-H 

<  Z 

CVi 

l-H 

««J 

O 

Eh 

it- 

it 

it 

•— 1 

w 

l-H 

> 

z 

ft 

< 

CO 

it- 

it 

ft 

it 

o 

CD  O 

< 

ft 

««s 

o 

l-H 

>H 

it- 

it 

w 

it 

CO 

z 

ft 

ft 

">-^ 

ft 

•  •n 

CO 

it- 

it 

z 

it 

< 

•— < 

CO 

»— - 

CO 

•  «fc 

ft 

ft 

it 

it 

l-H 

it 

ft 

CO 

>H 

•    *K 

Eh 

ft  p» 

<*! 

««J 

ft 

it- 

it 

Hh 

it 

z 

Eh  CO 

< 

ft 

CO 

ED 

ft 

fcH 

CD 

z 

«J 

it- 

it 

ft 

it 

< 

CO  ft 

ft 

ft        - 

CO 

ft 

ED 

>H 

ft 

z 

it- 

it 

ft 

it 

«^ 

ft 

ft 

&  ft  ft 

Eh 

ft  ft 

«*J 

ft 

ft 

it- 

it 

it 

CO 

ft 

CO 

ft  Eh  ft 

ED 

ft 

Eh 

ft 

it- 

fl- 

>* 

it 

en 

ft  e 

»—4 

W    >H 

ft 

O 

CD 

ft 

CO 

X 

Eh 

it- 

* 

ft 

it 

E3 

ft 

<c 

ft 

Oft 

ft 

O  ft 

ft 

ft 

X 

it- 

it 

ft 

it 

ft 

EDh/v 

O 

<< 

ft 

ft   Eh 

••a 

Eh 

ft 

it 

it 

< 

it 

6-> 

ft  O 

ft 

ft  w 

•  «fc 

«*: 

ft  cd  a 

«*3 

w 

it 

it 

z 

it 

ED 

ft 

z 

ft 

ft  CD  ft 

ft 

EC- 

< 

«J 

ft 

ft 

ft 

fl- 

it 

ft 

it 

O 

O 

t-H 

ft 

l-H 

ED  ft 

CD 

•• 

ft 

EC 

ft 

ED 

o 

it 

it 

ft 

it 

o 

ft 

«*: 

..   > 

ft  ft 

w 

< 

o 

Z 

ft 

it 

* 

Eh 

it 

►* 

ft  Eh 

•  «t 

H/v 

ft 

< 

«*i 

>4 

ft  EC  W 

ft 

ft 

ft 

it 

it 

X 

it 

<< 

ft  CO  >h 

Eh 

ft   ft 

t»  w 

««J 

-<  CD 

H 

o 

CD 

z 

it 

it 

w 

it 

ft 

< 

CD 

ft 

EH 

ft 

EC 

< 

o 

w 

it 

it 

it 

ft 

•  • 

ft  ft 

ft 

ft  ft 

ED 

ft 

O  ft 

ft 

ft 

ft  »~ 

it 

it 

it 

CO 

ft  ft 

Eh 

<   ft 

ft 

co 

w« 

ft 

ft 

ft  ft 

it 

it 

it 

t— 1 

S>H 

•< 

CO 

J3 

W«*J 

Eh 

l-H 

►- 

<c! 

CO 

ft 

ft 

it 

it 

it 

ft 

<<    ft 

t—t 

o 

Eh  ft 

ED 

ft 

«<  ft 

•-H 

o 

..  P5 

it 

it 

it 

ft  O  ft 

CD  CD 

o 

ft  CD  ft 

CD 

it 

it 

it 

it 

ft  ft 

it 

ft  ft 

K 

ft  ft 

H 

ft 

it 

it 

it 

it 

it 

CO 

ft  ft 

* 

EHft 

ft 

it 

CO  ft 

ft 

5J 

ft  ft 

it 

it 

it 

it 

it 

1— 1 

z 

it 

ED 

z 

it 

►— 1 

z 

#? 

ft  z 

it 

it 

it  * 

it  it 

it 

\ 

ft 

ft 

\ 

O 

ft 

\ 

ft 

ft 

\ 

CD  ft 

\ 

v 

ft 

s: 
o 

CD 

co 
I 

51 


^H  CM  CVi 


■^  m  to 


cv       cvj 


o  co      en 


CM  CM 


<SJ  tH  CVi 


i-»  CVJ 


co  ^ 


173 


ft 

ft 

V, 

\ 

jt 

ft 

iC 

ft 

ft 

E-" 

ft 

ft 
si- 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
ft 
si- 
ft 

ft 
ft 
ft 
ft 
ft 
ft 
» 
ft 
ft 
•«* 
ft 

PC 
O 

W 

£-• 

O 

E-* 

51 
ft. 
O 
Ph 

♦-4 

2: 
•-• 

w 
1=1 

t— t 
X 

w 

•  a. 

w 

Cm 
CO 

+ 

•-4 

> 
-10- 

Ph 

2: 
w 

51 

to 

+ 

h4 

Ph 

O 

co 

6h 
O 
P4 

Ph 
O 

W 

z 

1— 1 
t-4 

•Si 
CO 

< 

1-4 

-t/V 

V 

PC 

< 

CO 

•j- 

cu 

«  .- 

«c 

Ph 

w 

ft 

«C- 

> 

CO 

z 

ft 

z 

CLi  W 

*-^ 

(—1 

l-H 

ft 

•— < 

•  •* 

OO- 

p-  .^ 

f=> 

£-• 

ft 

<•"» 

wtO 

«3^- 

O 

ft 

w 

-* 

>-• 

cn  cc 

CO 

O 

ft 

s=> 

<<  + 

0  t> 

w 

« 

ft 
ft 

■1 

w  to 

CO 

w 

«C 

> 

W 

co  << 

<  + 

-< 

\ 

w 

>C 

•  *h 

<s> 

t-H  > 

H4 

« 

CO 

ft 

« 

<-~. 

Ph 

O  W 

Ph  W 

w 

» 

O 

ft 

ft 

E-» 

Ph" 
P 

<s> 

Ph 
h4  21 

CO  CD 

Ph 

0 

v. 

PC 

ft 

m 

»-4 

O 

»-)P4 

«  -«J 

w* 

PQ 

ft 

*>: 

z 

«?  E-« 

> 

•  «h 

W  ft 

w 

ft 

< 

t» 

"< 

O^ — 

•"4^-^ 

*^» 

Z  ft 

•i 

H-J 

ft 

<—^ 

•  *k 

P= 

•■> 

1-4  « 

\ 

H-l 

•  •«> 

\ 

PP 

ft 

CO 

w 

w 

Z  < 

iK 

«<<< 

H 

HH 

• 

p^ 

< 

ft 

e-» 

w 

e-« 

E=> 

w  w 

Ph 

0  w 

N 

£-• 

pt 

E-" 

ft 

P=> 

PC 

* 

>H 

1-4 

K  c_> 

Cd 

0 

v^ 

« 

« 

[3 

ft 

Ph 

P 

« 

m 

■u 

£hw 

z-«^ 

z 

O 

P4 

W 

ft 

Eh 

P4 

£-• 

> 

>- 

O 

P^    >H 

pc; 

< 

P«H 

O 

ft 

CO 

W 

►h  ,-4 

*— ' 

c^  «c 

Z 

ca  < 

-c 

P»H 

O 

\ 

«*J 

ft 

O 

O 

m 

< 

«— ' 

«H    K-i 

< 

E^  i-4 

cc 

CO 

K 

O 

■^-' 

N3 

ft 

O 

> 

l-H 

Ph 

Ph 

0 

e-«  e-» 

pc; 

• 

»m 

z 

ft 

X 

CC 

«  -w 

m 

\/  CO 

w 

Si  CO 

HJT" 

■  ■h 

0 

Ph 

*— » 

CO 

t-t 

Si- 

&q 

Ph 

!=> 

p-i 

CO 

t-* 

C3 

«H  •-• 

►-  X 

Q  z 

E-t 

►4 

ft 

X 

►4  2: 

>-»P) 

t-1 

P4 

<  w 

WO 

•  • 

>- 

0 

ft 

tn- 

•  • 

<  w 

II 

-< 

< 

V 

h4  £C 

Ph 

-s! 

P4 

>- 

ft 

>* 

ts» 

6h 

>  t-4 

> 

t-4 

Ph  W 

O 

CO 

CO 

»m 

t-4  •« 

w 

««1 

Si- 

< 

X 

1-4 

W^ 

M  »-4 

CO  &>-• 

H^-W 

6-» 

Ph  Ph  Ph 

Ph 

H) 

ft 

^4 

Ph- 

w 

«J 

(i.  < 

II 

=>  < 

»— 1 

<*: 

P»H 

Ui 

O 

hh 

CO  l-» 

O 

PL, 

ft 

Pi 

W 

PC 

fc» 

2:  0 

t-^  O 

P4  h 

z 

CO 

P4 

Ph 

»-i  « 

w 

to 

Si- 

CO 

H/V 

«ei 

w 

w 

W 

< 

Ph 

•—1 

< 

hTV 

O  (=■ 

M 

t-t 

ft 

»— » 

►* 

H4 

Ph 

E-<W 

& 

>  P^l 

»-4  CO 

►4  (= 

Ph 

z 

O 

ft 

P4 

«J 

0 

21 

CO 

1-4 

CO 

»-4 

»— t 

O 

t-lt-14 

•— I 

ft 

t-4 

w 

« 

fclH 

< 

Ph  t-4 

•<  P4 

W 

t-lhtH 

t-4 

ft 

ft 

ft 

Ph 

« 

6-" 

hW 

> 

t-«  W 

CO 

* 

W 

< 

<  «*; 

ft 

ft 

ft 

CO 

O 

ft 

z 

O 

0  0 

P4 

ft 

ft 

ft 

1— • 

Z 

ft 

t— t 

Z 

PC 

\ 

>^ 

\ 

O 

w 

V 

t-4 

P^ 

H 

h4 

•— i 

Ph 

21 

O 

O 

«-• 

CVJ 

CM 

CM  CM 

CM 

CM  CM 

CM 

CM 

»H 

CM  0 

CM 

<S> 

CO 

1 

2_ 

m 

(0 

O 

CO  <S) 

»-t 

CM  ■<* 

if)  CO 

O 

CO 

C7)  <Si 

r- 1 

\ 

*-< 

iH 

»-l 

»HC\1 

CM 

CM  CM 

CM  CM 

CM 

CM 

CM  CO 

to 

»-4 

P- 

174 


w 


<-^ 

\ 

W   w- 

\      \ 

<— ^ 

& 

K  -X- 

hW 

s 

* 

E- 

\           « 

H/V 

tt 

• 

-pq 

\ 

W 

z  z: 

V-4  PS 

• 

S3 

o 

«S   Ph   P^ 

Ph 

1-4 

CO  JH 

Ph  CO  O 

«c 

< 

H)  t-H 

co       «; 

pq 

> 

t-H   Z 

••> 

•     -Ph 

pq  pq  co 

» 

>-t 

Ph 

<^s 

uo^ 

\ 

PR 

p>q 

O 

1-4 

1-4 

O 
Ph 

CO 

CO 

w 

ps 

HT» 

\ 

R  ON  THE  CRT  AND 
0  KEEP  THE  OUTPUT 

p= 
pq 

z: 

Z 

PS 

Ph 

pq 

W 

\ 

. 

PIAY  (.(SPACE.SPA 
IL  DISPLAY  (.(SPA 
ALL  DISPLAY$CKAR 

\ 

w 

V 

O 

PQ 

Ph 
CO 

»-4  CJ 

« 

<< 

CD 

1  ••> 

W  CO 

o 

z 

»— « 

Ph           Z 

Ph 

l-» 

<■-> 

£-•  W 

t—t 

Ph 

z  pq 

<«: 

\ 

-3? 

CO  P*l 

Z  O 

>• 

» 

>-q  ^  cu 

« 

> 

CO  CD 

HI  < 

P«q 

pq 

>-A 

H)»B 

•  *fc 

CO 

W  t-4 

•  _ 

Ph 

pi 

» 

o 

HH 

<  6-t 

w 

pq 

•i 

>-t 

PS  «*S 

<■— » 

Z  CO 

>— ' 

CO 

1—1 

< 

O         <S 

l-q 

Pi 

V 

«q 

P^ 

•  •*, 

Ph  > 

\ 

«C 

CO 

> 

o 

<S>  Cil 

Ph 

CD 

H-J 

PS 

CO 

o 

^-* 

frH 

w 

w 

•  •» 

pq 

z  cs>  <sj 

-< 

O 

Ph 

C=> 

co 

<    • 

\ 

CO  PS 

PS 

PS  Ph" 

« 

Z 

pq  ea  <u> 

e-i 

W 

co 

R 

P3 

^  c* 

»~-^ 

E-t  < 

rr. 

P) 

6h 

■>—' 

w 

KHH 

o 

•— i 

pq 

Pi 

>w 

Z  CO 

« 

O  >- 

Ed 

£-• 

pq 

o 

A 

CD 

O 

X 

OS 

•-•  CO 

Ph 

«; 

PM 

PS 

E-« 

N/N/ 

o 

pi 

V 

•  •* 

O 

« 

'-'P; 

«J 

PS  w 

O 

« 

CO 

< 

Ph 

•»-» 

CO 

CO 

PS 

< 

•  o 

S 

•  «k 

PhO 

o 

PS  P 

o 

cS> 

Cil  p-    PS 

w 

• 

w 

CO 

Ph 

'-'O 

o 

CO 

p^ 

PS 

pq 

O 

< 

rH 

HW  W 

2 

.. 

«w 

« 

pq 

pq 

«<  H/V 

to 

w  z 

Ph 

m 

l— l 

HJV 

pq  pq 

»-« 

CO 

PS 

«. 

CD 

►"■-i/v>-< 

pq 

C3 

3:  > 

E-t 

\/ 

V  51  51 

1-4 

CO 

>H 

-«J 

« 

i-» 

<  6-«  < 

PS 

KH    C>4 

•  • 

CD  Ph 

CD 

CD  CD 

pq 

«< 

o 

cd 

CO 

<< 

•-4  CD  h4 

o 

<!  O 

Z  Ph 

Pi 

PS 

PS  z  z 

►« 

ac 

•  •.  f_i  •  «. 

w 

•< 

CO 

> 

Ph  Ph  Ph 

Q 

fc» 

Ph* 

e-t 

pq 

pq 

«< 

to 

Ph  Ph  Ph 

Ph 

H/V 

W 

CO  £h  CO 

< 

w-PS 

O 

pq 

CD 

« 

pq  Ph  Ph 

t-) 

< 

»— i  CO  »-* 

O 

e-« 

cu 

W 

V-lCD 

•— • 

H/V 

e-tP^ 

t-H 

PS 

o 

5L 

51    M   M 

P- 

« 

«M    tf 

H/V 

z 

O 

PS 

OOP 

£-• 

z  « 

-< 

< 

CD 

CD 

co 

w 

GPU 

w 

•— i 

O 

«*s 

Z 

1-4   H 

t» 

H-4 

t-H 

Z  P4 

•-4 

Ph 

z 

PS 

•*: 

t-4 

h)i-Ik 

»— i 

«C3 

H/V 

O 

»-) 

CO           CO  CO 

Ph 

O 

t-H     — i    r-t 

t— 1 

Ph 

w 

o 

HHl 

t-H 

PS 

Ph  Z 

6-t 

PQ 

< 

Ph  »-h  Ph  vh  »-l 

w 

i— 4  ►-.  •— » 

»-q 

E-t 

pq 

«<  < 

«* 

Ph 

z 

Q 

o 

t— i 

W  e-t  w  w 

w 

«<  <  < 

* 

z 

Ph 

o  o 

u 

«• 

t— t 

z 

o  o  o 

« 

* 

•— < 

« 

» 

PS 

t— t 

z 

A* 

PS 

Z 

* 

Ph 

PS 

h) 

w 

\ 

Ph 

w 

V 

w 

1-4 

t— t 

Ph 

2: 

o 

o 

»H 

CJ  CM  CM 

CM 

t-4 

CM 

CM  CM  C\ 

CM 

t-t 

CM 

CM 

CM 

CM  CM  CM 

K> 

00 

z: 

CM 

to  ^  if) 

ID 

o 

GO 

O)  Cil 

*H 

CM 

CO 

^ 

m 

CD 

CO  Cw  CM 

\ 

to 

to  to  to 

to 

to 

to 

to  «* 

-* 

s*< 

■* 

^ 

^ 

«tf 

^lOiT) 

•-} 

Ph 

175 


US 


S3 
E-" 

O 

6-' 


pq 

►-» 

w 
o 

us 


>H 
< 
ft 

CO 


ps 

pq 

t-q 

hH 
Ph 

21 

o 
o 

Si 
CD 

I 

21 
V. 

ft 


0 

HA 

z 

K 

US 

HH 

» 

z 

0 

\ 

t— 1 

CjJ 

UA 

ft 

e-i 

^~- 

z 

>~^ 

» 

H 1 

«* 

O 

w 
PS 

Hi 

< 

pq 
PS 

w 

ft 

-^.-w 

ft 

O 

PS 

61 

^^PS 

Eh 

ft 

CJ 

v      PS  ft 

0 

O 

0 

S3 

■iP-P  ft 

z 

& 

w 

•  *h 

PS 

»      ft  ft 

1— * 

PS 

0 

^~- 

61 

»•<  O 

0 

••* 

Eh 

0 

OS 

CO 

*      WO 

0 

■ — * 

CO 

PS 

ft 

US  PS 

Eh 

PS 

ft 

ft 

< 

ft 

O  Z  P- 

&H   H-t 

0 

ft 
ft 

Ph 

ft 

ft 

W 

O 

ft  O 

«c 

ft 

pq 

« 

< 

ftwpq 

ft 

w 

< 

ft 

z 

w 

51  Z   Ph 

pq 

*i 

HA- 

Pi 

l-l 

US 

&H(1, 

•  •b 

Ph 

z 

us 

<< 

Hi 

z 

t-3       .    < 

^~> 

Ph 

►-H) 

z 

z 

hA- 

t-H 

us  z 

PS 

< 

ft 

1— t 

CO 

Sh 

ft 

* 

Z  CO 

ft 

Z 

HA- 

ft 

O 

•w 

CO 

*       t-H 

ft 

CO 

Eh 

HA-         CO 

«*; 

O 

•6-' 

CO 

1-4 

««: 

*-^ 

"Eh       "-CO 

v-' 

PSft 

W 

— <a* 

H/> 

•< 

0 

«  ft  pq  pq  — 

CO 

ft  O 

OS 

PS  ft 

US 

*w 

WOEhK^v 

Eh 

PA- 

£-• 

ft 

•«. 

«;  pq    • 

z 

CO 

Eh         >-  ft  pq 

0 

PS 

Zfi     • 

ft 

<•■» 

WA4(r 

t— t 

Ei 

pq 

ZftflPh 

ft 

ft 

*-i  pq  ft 

«*;  co 

Ph  «< 

ft 

t=> 

PS 

hh  pq        <x;  >-. 

Eh 

O 

O  CO  £-• 

CO 

•<  ft 

-to 

Ph 

CD 

O  CO  Eh          ft 

ft 

pq 

ft  -<  >~ 

OS 

w 

v      Z 

e-< 

E- 

ft 

Ph  <  CO  CO 

O 

0 

««P« 

CO       • 

t> 

E3 

Pq 

ft  Z  CO  £h 

0 

PS 

n  Ph 

pq 

0 

O 

O 

PS         m(x)  W 

US 

« 

«WtH<!P 

►  0 

— » 

•  «k 

O 

ft  US  ha  p;  2: 

z\ 

P4 

ft  Z  COh/v-jJ 

Si  «3 

CO 

•  ■* 

M 

PS 

ft  Z  PS  ft  HH 

♦■Ha- 

<H2 

US 

«—■  Ph 

co 

pq 

^ 

z 

Ph 

<<  (-H   Eh   ft   HA 

ft* 

•  • 

•HAft  HI 

Z  PS 

*              CO 

CO 

EC 

z 

»— 1 

Wh)Pu«)  2 

HA* 

W  hAhA 

»— 1 

pq 

— 'W  w 

&q 

CO 

•— ( 

ft 

•  • 

US  hAh/1  hA  pC 

•  «h 

0 

US 

Z  O  P_  _)  ►_) 

•  ft     • 

OS  «3 

ft 

HA- 

z  ft  ft  <  r? 

W 

0    • 

Z 

MWEV>-|-1 

•^ft^ 

Oft 

-«n- 

<«J 

US 

HW<j^eH 

C3 

PS  EH 

HH 

»J*D2 

»— 1 

*4 

ft  HA- 

0 

E-« 

z 

ft  PhO  <  pq 

ft 

Ph  pi 

1-4 

HA  ft  »"3 

>— 1 

Ph 

>~  S*  >h 

<PH 

O 

< 

t— 1 

HA  Ph  ft  ft   PS 

<< 

WO 

h/v 

6-  << 

«<ha  •*: 

-»n-o 

PS 

«\ 

ft 

Eh  «J 

> 

>h 

O 

ft  Z 

ft   frH   ^ 

£-H  w 

Ph 

</v* 

HA- 

O   Z 

■wv 

<w 

0 

O  CO 

Ph  Z   Ph 

z  pq 

H/V 

>H    -X- 

< 

O  to 

£h 

ft  « 

PS 

CO  »-»  to 

»— » 

z 

>-• 

«xj  X- 

Eh 

z 

ft  eh 

Ph 

P3 

l-l  PS  •-• 

PS 

►-H 

< 

ft 

< 

pq 

1— • 

CO 

h/V 

PS 

ft  Ph   ft 

Ph  ft 

ft 

Ph       • 

ft 

cc 

PS 

t-iO 

t>H 

-aj 

Ph 

CO  Eh 

-tA 

«* 

Ph 

ftE^ 

«*5 

M 

f-H'   t-»  ft 

ft 

»— t 

CO 

H-»  PS 

>- 

*-H 

Hi 

O 

ft  ft  ft 

ft 

ft 

t— • 

ft  O 

< 

0 

0 

* 

Ph 

ft 

<  <    < 

«3  < 

ft 

ft 

W 

z 

* 

CO 

ft 

OOO 

O 

O 

5t 

Ph 

ft 

pq 

»— t 

ft 

Z 

* 

CO 

l-H) 

tH       cvj 


OJ  CVi  CV        CM  CM 


pq 


cv 


tH        cvj 


m 


0  cu  o> 

<ii  tH 

OJ 

to 

^ 

m  m  m 

CO  CD 

CD 

CD 

CO 

176 


-to- 


ft 

E- 
O 


w 


ft 


ft 


O 


•■>       v 

» 

z 

w 

*-*•"  W 

\ 

•-H 

ft 

«»~.^-«2 

5: 

ft 

N         COM 

o 

•  •> 

e-t 

-lA-CO  ft 

o 

*— « 

0 

*    w 

z 

ft 

£3 

•ft  < 

I— t 

ft 

ft 

x    «  6-* 

z 

ft 

6-t 

ft  «< 

ft 

ft 

< 

CO 

ft  <  e 

ft 

ft 

W 

E-t  -t/V 

6-t 

ft 

ft 

ft 

ft  <  ft 

ft 

ft 

z 

ft 

6-tft 

ft 

< 

1— t 

0 

ft  <  ft 

z 

ft 

< 

<  ft  ft 

•  •« 

CO 

w 

w 

O     •  <*i 

^-s 

z 

w 

t-i  ft  z 

ft 

-*! 

t— 1 

z 

Z  CO 

ft 

>-^ 

I— 1                  •*> 

*     •— 1 

ft 

\ 

CO 

ft                 — 

ft 

< 

6-t 

ft 

W                         CO 

-w* 

w 

• 

E3 

ft 

•z      «•               CO 

ft  ft 

ft 

ft 

ft 

D 

ct;  i-«  pq    •       w 

•*;  ft    • 

z 

■«; 

6-< 

M 

ft         6h  CO         ft 

«  ft  ft 

►— 1 

ft 

CD 

ft 

E-t  ft  >-  CO     »ft 

ft  «*S 

ft 

o 

O 

2WWWW ft 

w 

«-<ft 

w 

m 

O 

t-4  co      «  e-t  ■*; 

ft 

v      Z 

6-t 

\ 

ft 

ft 

O  -<  6-  ft  >* 

m 

CO      » 

53 

z 

ft 

(L,  (X)  CO  ft  ft   ft 

«*i 

ft 

o 

t— 1 

z  <         ft 

6-t 

•O 

"«— - 

•  «k 

ft 

•  • 

QS  Ui  •-<         6-<  ft 

<S  «J 

CO 

•  •* 

w 

fizwptjto  ««? 

ft 

«—ft 

CO  •■» 

ft 

ft 

o 

>i 

0  t-t  (i,  e-t  z  w 

O 

v             CO 

co  co 

\ 

ft 

z 

z 

z 

«;  M  ft  ft  hi  £-• 

«J 

*—  w— 

ft  e-« 

>— * 

CO 

I— » 

•-H 

t— 1 

-«AW-l/V-iA--i/>-  ft 

« 

•ft      • 

ft  o 

• 

-■*: 

ft 

z: 

ft 

«QOWt%0 

z 

>-^ft>-' 

ft  ft 

'^-' 

ft 

-CO- 

o 

w 

ZW<i2L« 

H-l 

«*! 

ft  w 

-cv 

«*{ 

o 

C* 

•-H  ft  O  •-•  !=>  •< 

ft 

►«>>H 

<ft 

>t  ft 

Eh 

z 

z 

M  ft  ft  ft  ►"}    6-1 

<-t/V«aJ 

wO 

«**  o 

«J 

t-t  "N. 

t— • 

w«it 

X 

ft  6-t  ft 

HWh)W 

ft 

w  55. 

z: 

z  z 

*J 

ft  Z  ft 

z  H 

ft  ft 

W 

>~* 

0 

t-t  CO 

-4 

co  *-*  co 

•-•  z 

CO 

z 

H 

<  ft 

0 

ft 

t-t  ft    l-l 

ft   t-H 

■-* 

t— t 

•< 

ft 

z 

ft 

CO 

ft  ft  ft 

CW  M    ft    ft 

ft 

P-       • 

►— 1 

ft 

t— t 

ft 

co  6-t 

-t/v 

< 

ft 

ft  ft  ft 

ftft 

ft 

ft 

CO 

t-4   ft 

>H 

ft 

ft  ft  ft 

ft  ft 

ft 

ft 

1—4 

ft   O 

< 

0 

«*3  <  < 

«;  «*; 

< 

< 

ft 

ft 

ft 

uuo 

OO 

O  O 

* 

ft 

ft 

ft 

* 

CO 

ft 

z 

* 

(—1 

ft 

W 

\ 

ft 

-i 

•— i 

ft 

z: 

o 

o 

C\l  W  C\i 

cv  cvi 

CV  0 

CM 

«-» 

CM 

CS 

CD 

1 

2: 

in  co  o 

oo  en 

s 

r-i 

CM 

CO 

<* 

\ 

CO  CO  co 

co  co 

t> 

t> 

o 

£S 

0 

ft 

Pi 

*— »      -to 

V  « 

*  ^«ft 
•ft  z 

v      6-1  »-H 

ft  ft 
ft  v> 
ft  Ui  o 

z  z 

ft    tHM 

<ft  z: 
o    •  o  •• 
ft  &  c_>^ — - 
^.-z.  ft 

t— I  l-t  ft 

v      ft  ft 

ftft      bJ 

-*J  ft     *z 

pq  Pl,  ft  t-t 

«S  <  ft 

•Z  ft  w 

*  co       z 

<►  1— 1 
»pq>- 

— -  •<  co  •• 
ft  co  co 

*  pq  coft  6-1 
^-'0>— ft  O 

•  ft     .  ft  » 

>-  t>  >-  <£,  ft 
«>4  -*A  ^}  w  O 
ft  6-1  ft  6-1  i/v 
ft  Z  (X,  z  ft 
CO  »— I  CO  1— •  z 
I— I  ft  t-t  ft  t— I 

£4  ft  t-4  ft  (_» 

l-l  ft  ft  ft  ft 
t-«  ft  ft  ft  ft 
«*;«<;<  «cj  •< 
00000 


N     ft 

*    ft 

•  <»4 

6- 
O  ft 
6-t  O 

ft 

ft  •< 

z:  6-1 
&  • 
*->  x  •• 


»    ft* 

•ft-" 
«  w 
-<  ft    • 
ft  ft  « 
<  ■< 

•  z  ft 

*       CO 

-ft 

CSJ  o 

*-•  < 
ft 

»       ft    CO 

.  ft    • 

«*:  -co  ««: 
ft  6h  t-q 
ft  z  ft 

co  t-«  co 
t-t  ft  t-t 
ft  ft  o 

ft  ft  ft 
ft  ft  ft 
<  «<  <*i 
000 


CO 

ft 
ft 

CO 

<< 
ft 

w 
ft 
o 

w 


ft 


o 


CMCVCMCVJCM         OJCMCJ         CVJ 


LDCOcNOOCn         Cij,-i:C\!        to 

tvoooo       cuajcu      an 


177 


* 


ft 
o 

w 

PC 
&-• 

o 

ft 

z 


w 


ft 


-</> 


ft 


W 


ft 
«*! 
ft 


ft 


ft 

o 

ft 

> 

•  *< 

>— - 

*~+ 

ft 

W 

ft 

»-4 

m 

ft 

«*S 

«j 

E- 

Eh 

-to- 

ft 

ft 

O 

SI 

■av 

-*: 

ft 

w 


ft 

w 

ft 
ft 
<H 

Z 
CO 


Ph 

ft 

ft 

E-< 

ft 
O 


t>H 

«»* 

-t 

Ph 
CO 


PC 
ft 
ft 

HH 

Ph 

5: 
o 
o 

<s> 

co 

1 


ft 

Ph 


CO 

>-« 

«: 

ft 

Ph 
CO 
•— • 

ft 

ft 

z 
ft  w 
z       ft 

»— t         w 

ft  ft 
ft 
ft 
ft 


-t/v 
o 


CO 


w 

ft 
ft 

CO 


o 
o 


>H 

<< 

ft 

ft 

co        •— • 

*-i        ft 

ft 

ft 
ft  * 
z  * 
Ph         \ 


C\i 


CO 


ft 
ft 
>H 
e-« 

ft 


ft 

ft 
ft 

ft 

-< 
Z 
CO 


ft  t-H 


ft  o 

z 

o  *-h 

z  o 

51  Eh 

o  & 

O  O 


<      t-l 


w 
ft 

£> 
ft 
ft 
o 
o 
« 
ft 


ft 


-t/v 
ft 
ft 
ft 
ft 
< 
z 

CO 

z 
:=> 

"3 
ft 
ft 

CO 


ft 

< 
ft 


ft 

Eh 

ft 

ft 
ft 

Eh 
W 

ft 


ft 
ft 

«*: 
1— * 
o 
ft 
ft 


ft 

Z  ft 

ft 

ft    •» 


ft 
ft 


II 


>H 

ft  •-» 

ft  ft 

CO  ft 

HH  ft 

ft  O 

ft  ft 

ft  ft 

<  «; 


ft 
W  ft 
ft  co 

>■>   t-H 

EhO 

H/V 

ft  ft 

z  ft 

HH    .4 
ft   O 

ft 


< 
ft 
ft 

CO 
HH 
ft 

ft 

ft 

< 

o 

ft 

CO 

ft 

w 


CO 

ft 
ft 

CO 

< 
ft 

-m 
ft 
O 
-«/v 
ft 


ft 


ft 


-to- 
ft 

ft 
ft 
ft 

< 
z 

CO 

z 

!=> 
-t/V 

>H 
«*s 
ft 
ft 

CO 


ft 


«H        CV        CM  C\J         C\)  C\i        C\i         CM        CM 


if)        UD        OCO        CDSi        tH         CM         CO 

co      co      coco      co  en      en      ex      en 


o 
ft 

2: 

00 


Eh^ 

«*:  w 

ft  ft 

ft 

E-" 

CO 


ft 
CO 


ft 


«  ft 

ft  ft 

ft  x 

ft    Eh 

< 
Eh    2 

-t/v  •—» 
ft 

5_  ft 
<<  ft 
Z  ft 
W  O 

5=  &^ 

>-   CO 

co 

-i/v  w 
>h  pq 

«< 

ft  ft 
ft  ft 

CO  E3 

en  O 

«    S5 


ft 
t— I 
ft 
< 
Eh 
W 
ft 

o 

w 

&H 
ft 

«3 

e-< 
co 


ft 
ft 
r> 
ft 
w 

CJ) 

O 

ft 

ft 


ft 
ft 
ft 
-< 

W 

ft 


>H 

CO 

< 
ft 
ft 

CO 


ft 
ft 

ft 

Eh 

O  •     - 

CO  &  «  ft 

co    *       ft       ft  ft 

ft  CO  Eh  Oc5 

PC  CO  CO      *ft  ft 

ft  pq  ft  t-t  S~i     - 

ft  «  ft  £h   2  Z'— 

•<ft        ►h^HHW 
ft    PCS  ft   ft  £h 

ft  «<  ft-W  E-«  Eh  >-. 
ft  H6h«HZ« 
ft  ft  Z  Z  O  CO  >-H 
<  Hi  •-•  W  En  (h  O  ^ 
EHft  O  ft  ft  ft  »-t 
-CV<fl,R  m  OV1 — « 
ft  EH  ft  ft  W  >h 
Oto-ftcooftftft 
Wft  Eh  «xj  CO  Z  Eh  21 
EnOftftft'—Z-aJ 
pcivvw       ft  ft  ft  z 

<ft  Eh  £h 
EH  Z  Z  Z 

coft  co  co 

ft 
ft 

«H 
ft 

o 

H 
ft 


ft 
EH 
>h 
ft 


C\J 


en       en 


178 


Ph 


« 

\ 

\ 

\ 

\ 

\ 

-m 

v> 

w 

-*r- 

•  •t 

Pi 

w 

\ 

\ 

\ 

\ 

^^ 

Z 

1-4 

« 

• 

• 

• 

rH 

«*; 

m 

\ 

\ 

\ 

\ 

«s 

1 

PC 

e-i 

1 

1     »~ 

1  •« 

1 

, , 

0 

Eh 

pq 

Eh  Eh 

EH  Eh 

K  •- 

Ph 

2: 

P^ 

pq  pq 

z  z 

Ph-^- 

t— 1 

«5 

O  •• 

co  co 

t— t  1— 1 

«-i^ 

PS 

Z 

, , 

6h^- 
P-,P£ 

Ph    f*4 
pH    Ph 

00 

Ph  Ph 

1— t 

O 
CO 

O 

pq 

i-hO 

0  0 

w 

z 

Ph 

t— 1 

1-4 

«Eh 

W 

>H    >- 

«;  w 

Ph 

1— ( 

PQ 

•  •» 

O  P-i 

be:  W 

W  p=! 

W 

2: 

• 

\ 

O 

«*! 

w 

COr-t 

Z   Z 

Eh  Eh 

2: 

P4  <«; 

E- 

# 

P4 

E~ 

M 

pq  « 

t— (  1— ( 

Z  Z 

«a; 

O   VeS 

Z 

s: 

V 

PM 

«  CJ 

»-H    t-H 

Ph  pq 

z 

Eh      • 

CO 

Ph 

>* 

Ph 

< 

CO 

• 

• 

Ph  £h 

«^_- 

co 

CO 

O 
w 

Eh 

Ph 

Eh 

Z 

Eh 

Z 

l-H     Z 

PEJ    CO 

+ 

3 

•  •* 

«*i 

e-i 

Ph 

• 

CO 

CO 

CJ-^-^ 

r-1 

M 

pq 

e-t 

« 

O 

Eh 

CO 

If) 

O 

►H" 

H-l 

<c 

«*j 

w 

Z 

* 

• 

pa  « 

« 

W 

0 

£h 

O 

CO 

Si 

Si 

O  *4 

+ 

pq 

«*} 

«J 

CO 

z 

•»-^ 

» — 

'"»-' 

•  m 

-H 

£h 

"""" 

w 

*     X 

*    w 

»     W 

\ 

Eh  O 

z  w 

PC 
Eh 

l-H 

W 

Ph 

CO 

V 

■*-"& 

«w  £2 

«—  ^D 

>— » 

CO  J>h 

Ph 

3« 

O 

o 

CO 

•  w 

•   »-H 

•H^ 

• 

w«] 

-o\ 

•aj 

w 

\ 

pi 

Pi 

— 'W 

«— «*s 

^«J 

•> — ' 

■»—  M 

Eh 

pq 

« 

£H 

•»-' 

Pi 

Eh 

>-«>H 

►"     > 

>H    > 

>- 

Ph 

Z 

W 

Z 

« 

• 

0 

Ph 

<«*, 

<<  w 

««;  w 

< 

O  CO 

CO 

EH 

»-• 

< 

^—* 

Ph 

h/v 

►-Hf-!    .- 

l-H   Eh 

•  «h 

t-lE-f« 

t-l 

Eh  hh 

•  «l 

•  «h 

►-} 

Eh 

H 

«*; 

Eh 

Ph  Ph  Ph 

Pi  -z. 

Ph 

Ph  Z  Pm 

Pu 

Ph 

II    Ph  Ph 

Ph 

CO 

•< 

«/v 

Z 

CO  CO  M 

CO  HH 

1-1 

CO  •— •  i— 1 

CO 

Si 

l-H 

1— i 

O 

>-• 

•  «.-« 

£-• 

••> 

•  •> 

CO 

HHfCi 

•-H    (X 

« 

•-H  cc;  pq 

►— » 

i-4 

Ph  «  « 

<J 

II 

Ph  Ph 

Zkh 

«Ph    O 

«    P-I 

CJ> 

«  Pm  0 

Ph 

II     .-4 

Eh  O  O 

»-} 

►-»  CO 

l-H 

-4 

l-H 

w 

< 

P: 

>{■ 

Ph 

« 

pc  »-h 

PG  Pi  PC 

t-4 

1-1  M   —1 

i-4Mi- 

ihhIkI 

H-) 

l-H    O 

•■> 

WlHIH 

\ 

CO 

Eh 

0  0 

Ph 

C_> 

0 

t— • 

i-hi-h  i-h 

1H    t-H 

M 

►-H  h-J   t-1 

t-4 

Ph 

EH    |-H    l-» 

l-H 

PL, 

w 

<«•  < 

««!  ■< 

««S 

**J  «J  < 

«< 

0 

Z 

Z  «< 

«t! 

Ph 

H/V 

*-»>-• 

1— 1 

t-H 

►-H 

:* 

OOO 

0  0 

O 

C_)  0  0 

O 

P4 

Ph 

C^  O  C_) 

••> 

Eh 

l-H   l-H 

l-H 

l-H 

,-H 

Ph 

z 

<  «*, 

<  -3  < 

0 

z 

CO 

C_>  0 

CJ> 

0  0 

0 

pq 

Ph 

w 

1-4 

t— 1 

(X. 

z: 

o 

o 

CM 

CM  CM 

CM 

CM  0 

CM 

to  CO  to 

to  to 

to 

to  co  to 

CO 

to  -^ 

«* 

CO  KJ  C 

CO 

IS 

1 

2: 

CO 

O  CO 

0> 

Si 

r-l 

CM 

to  rf  in 

CD  C^ 

CD 

oish 

CM 

f J  ^ 

LT) 

CO  0-  CC 

(J> 

V 

O) 

CTi  Cn 

Ol 

CsJ  S- 

Si 

s»  s>  s> 

^  S) 

Si 

(i)HH 

tH 

«-H   »H 

t-H 

^H  rH 

rH 

t-H 

h4 

tH 

P« 

179 


w 
p 
p 

< 

W 


a, 

CO 


P 
l-H 
P 

21 

o 
o 

ao 


p 
p 


w 

* 

Ye 

Eh 

« 

U 

w 

33 

E-" 

■•* 

O 

w 

E-| 

CO 

W 

P 

"•-^ 

P 

w 

PM 

p 

H 

< 

1-4 

p 

■■> 

£-< 

P 

Eh 

V 

' 

W 

.  6-t 

O 

•  at 

■«.         •«> 

\ 

O 

w 

P> 

w 

^-^        ^-^ 

-«/>- 

<S 

w 

P 

6-H 

— .        - — . 

\ 

« 

C3 

e-i 

>- 

v             \       .« 

» 

z 

< 

CO 

« 

tr>-       w-* 

\ 

l-H 

« 

•  a. 

*           "     W 

1-1 

z 
l-H 

CO 

£h 

-* 

•>            »tO 

1 

«*5 

p 

V)- 

+ 

p 

w 

ISi 

CO 

pw 

>-• 

w 

W              W 

l-H 

Eh 

p 

w  p 

p 

CO 

P          x       l-H 

to  »~  ••» 

t> 

CK  . 

eh  pi 

0 

<< 

pq         -p 

. — .  *~. 

P 

t=5 

Z  P 

m 

pq 

<       P  •< 

W'^ 

e-t 

P 

•-.  •*; 

* 

•w 

w 

6-1  ••«  W  £-• 

N          M  * 

CD 

W 

O  £-> 

co 

«  Sd 

w 

—  WW 

1— 1  -\Ti 

0 

O 
O 

P-o> 

00 

p 

W  z 

p 

PM 

W«h4H 

-  co^ 
p     • 

p 

« 

p  0 

p 

Z   P 

«: 

<  E-"  E-i  < 

<  W     • 

t-1 

P 

CO  <*5 

p> 

■i 

t— < 

Eh 

W  Z  i-h  W 

P  P  Qc! 

•  «fc 

(X) 

«:  w 

p 

*•"■» 

0  p 

W 

Z  C3  P  Z  — > 

P  «! 

W 

< 

•  • 

p  z 

• 

«c  w 

(X,  W 

M 

l-H    O        •■►— 1  *~ 

•«<  P 

P 

E-i 

-uvt— 1 

« 

Eh 

CO 

O 

^    O^        |-JV 

*      Eh 

pq 

-uv 

P 

W  P  P« 

CO 

>-^ 

«  < 

«< 

P            '"» 

■k 

«tj 

W 

1-4 

»-» 

0 

co  p 

E-»  Ph 

W 

»> •>% 

■■> 

«\ 

e-i 

O 

P 

mow 

w 

P-. 

z 

Csw       s-— * 

CO 

S) 

w 

< 

«J 

<p 

&H 

« 

*-^ 

w  W 

1— 1 

<_ -        — - 

w 

^— ^                 ••«• 

p 

« 

&-• 

E-t  CO 

z 

p 

tH 

►•  6-« 

p 

*        p 

m 

»        CO' 

5: 

z 

w 

w  «< 

t— 4 

p 

P    >H 

\      Pd^-'W  < 

CO 

»       W^  6h 

«$ 

I— 1 

W 

w  m 

•< 

0  m 

ll 

^^  P.      .^)  CL4 

•«j 

■*-  :=>    •  0 

z 

P 

O 

0 

w 

W>-" 

w  w 

.  O^-h-J  O 

p 

.  p^  0 

V*- 

w 

< 

*t(  W 

co 

EH« 

WW 

Pi 

>—  «<        <-wv 

H/> 

— '  «S          -«A- 

z: 

«S 

Ui 

U4M 

i— 1 

Z  O 

w  0 

Eh 

>-.  1/V  ►•  >   >« 

p 

>-■>.>-■   P^, 

>- 

w 

Z 

z  P 

CO 

CO 

« 

z  w 

P 

<     &H    <W    < 

0 

<  -1^    <<    O 

■•> 

CO 

>« 

•— « 

t-i  <3 

1-1  M 

••> 

W 

P  {=)  P  En  P 

•  •* 

w 

P  Eh  p  </V 

P 

w 

< 

i-l 

hH  EH 

P  O 

Pm 

>h 

P  P  P  Z  P  p  W 

P  Z  P  w 

P 

►< 

1-1 

•w 

P 

P 

CO   Eh  CO  HH  CO 

l-H 

z 

CO  l-H  CO    Z 

P 

< 

(X 

•< 

W 

PC 

O 

M    D    "H   (U   M 

PC 

1— 1 

1— 1   W  l-H   1— 1 

O 

p 
p 

CO 

1— 1 

O 

P 

P)    O    P   P   P 

0 

p 

Pi    PL,   P    P 

P 

CO 

P 

•*, 

l-H 

•-4 

Nrf 

^  M  i-H  P  P 

t— 1 

p 

P)     H^l    P     l-l 

P 

l-H 

P 

O 

P 

z 

H-4  M  P  P  P 

1-4 

p 

PI  p  p  l-l 

< 

Q 

* 

Ph 

w 

"^ 

l-H 

<  <J  .a-  «*J  «xj 

< 

< 

-<  <  -<  «*: 

U 

« 

* 
* 

CO 
I— 1 

PI 

O 

p 

CJ  0  0  U  C_) 

O 

0 

C_)  0  0  0 

w 


C\2         CM 


CVi 


CM 


CM 
CM 


CM 


to 

CM 


CM         CM         CMCMCMCMCMCMCM         CMCMCMCM 


CM         CM         CM  CM  CM  CM  V i  CO  CO         CO  CO  CO  Pi 


180 


pp 

Csi 

»— t 

co 

• 

PP 
M 
PP 

•  «h 

< 

*-^ 

El 

■  «« 

*—*, 

\ 

•«« 

O     • 

\ 

+ 

^^ 

PJ  PP 

-lA- 

W 

PC 

Eh 

\ 

><r 

PP 
co 

•  « 

•  «k 

Eh 
PP 

••» 

•  •» 

z  pp 

PP  w 

•» 

pp 

< 

- — * 

^-^ 

-A- 

' — • 

••"N 

PC  >* 

\ 

►P 

PP 

CU 

PP 

>-■ 

& 

0 

&+  PP 

*aa 

pp 

w 

z 

Eh 

C 

&-• 

z 

0 

1     -^ 

< 

PP 

HH 

Pv, 

O 

pp 

»— • 

ec  pq 

CO 

Eh 

»-P 

z:  •- 

V)   ••» 

PP 

•~ 

w  »^ 

0  •- 

E-t  W 

£h  CO 

PP 

O  CO 

9->    tfi 

W  UD 

>-<  0") 

O  lO 

PP  W 

Z  PP 

P*, 

< 

O 

PP 

fc*S 

PP 

Eh 

-lA-Z 

CO  « 

O 

fcH 

Z   + 

O      + 

z 

+ 

—  0  + 

=>   + 

>-t  1— « 

0 

«*J 

W 

1— » 

—   PP 

•  at  K- 1 

0  PP 

O 

PP  »-P 

PP  •  - 

U4 

Pp 

^PP 

O  tn  pt, 

O  hP 

pp 

PP-lA    p.. 

•  -o-'  cc; 

o>^ 

<--•» 

Z 

0 

Eh 

OWEh 

PP>^ 

Eh 

M    Eh 

O             Eh 

PP 

s      V)"^ 

H- 4 

< 

US  Pw 

Z  PP 

Ph 

Z  Z    PP 

PP  W  PP 

HA   PP 

£-••> 

l-P 

fcP 

ZhA 

Z  1— •  w 

Z  U3 

-Ul 

Whw 

Z1A 

W   1-4 

•  z  w 

z 

•-»    >H 

W»P^ 

PP  z 

>H 

KM|h 

Z    H-l   >-* 

Z  PP 

CP    CON 

PP 

f— 1 

•~^»    PP 

pp>— PP 

US  •-• 

PP 

E-— PP 

PP    h-l  PP 

HH   «tj 

Op    • 

PC 

t— 1 

0  wo 

E-«         O 

HPO 

O 

KWO 

fP  Eh 

Ps  PP     . 

E- 

<w«- 

«ww 

s*i  pq 

w  pq 

PP  W  PP 

Eh  PP  PP 

lA- 

^  cc 

PP  «A- 

O  z  w 

PP  0 

-tA- 

Eh  z  w 

PP  w 

pp 

PP 

•pp  << 

P-4 

\/ 

Z  PP  M 

HMW 

♦-P  z 

u: 

PhhM 

pp  PP  hp 

II  2: 

M 

*      «<  PM 

C 

pp  P-.  z 

-try  »-h  z 

■o>  1— t 

z 

WkIZ 

W  PL,  z 

««: 

pp 

Eh 

pp 

03  <i-4 

PP-w»-t 

PP  2: 

»— i 

PP-w>»-« 

PC  ««;  t-H 

co  z 

< 

n 

►' 

Eh 

EHZM 

2:  0  ^j 

<o 

»— 1 

«P   «<    H-l 

CO  Z  »-h 

CO  W 

Eh 

»\ 

•  ■> 

PP 

PP 

CO 

P3  O 

O  0 

O  Eh 

jr>  co 

PP   21 

(S3 

CO 

O 

w 

!S)Z    II 

•-5  PP     II 

►P  z 

II 

hP  <    II 

P-.  z   II 

PC  >- 

PP 

pp 

pp 

>H 

t3 

PU 

t— t 

PP 

P3 

PP  CO 

o 

\            \ 

DC 

O 

II  VKX 

II  wp=; 

II    HA-CCJ 

11  wpc 

II  w« 

PP  w 

«J 

^CP~^ 

CO 

w 

O 

►*  £h 

>*  Eh 

>~ 

Eh 

H  e-< 

H   Eh 

-p  1^ 

t»d 

•  r^      • 

<p 

PC 

PP 

PP  <  Pm 

PP    <  Pu, 

PP   •< 

PP 

W  <<  PP 

pp  <;  pp 

w  «; 

z 

M  w 

pp 

£h 

«/v 

E-t  i-P  W 

£hPW 

Eh  (-»  W 

Enpw 

Eh  t-P  -CA- 

EHfP 

1— » 

< 

w 

« 

>-•    PP   ►"• 

!mMh 

>H    PC, 

S* 

>H   PL,    >- 

>-  PP  >- 

z  PP 

-4 

>-t  >.  >~   P»4 

►- 

z 

PP  CO  PP 

PP  CO  PP 

PP  CO 

PP 

PP  CO  PP 

PP  co  PP 

co  co 

<3  w  •<  O 

««J 

1— 1 

W»-H   O 

VIhO 

\A-  t— t 

O 

•(AhO 

WmO 

•  t— » 

>H 

HlHMVI- 

h4 

l-P 

W  PP  PP 

M  PP  PP 

U4  « 

iP 

M  PP  PP 

«   PP  hI^ 

PP  PP 

«* 

P4Z^» 

Ph 

0      w 

0       w 

0 

-«A- 

0       w 

0       w 

hP 

t-i 

CO  »H  CO 

z 

CO 

w 

HPM 

PP  hP  bP 

PP  t-p 

bP 

HMM 

PP    rA     « 

W  »-l 

pp 

h«h 

t— 1 

*—t 

t-l 

w  •-(  z 

Ui  »-i  ^ 

»   K-l 

Z 

PC  hP  z 

KPZ 

<    K^ 

VI 

P)    PL,    (=.    »-q 

pp 

t— t 

0  <  t-t 

•~  PP 

CJ  «1m  •• 

pp  0  «*: 

1— <  •» 

0  «p  t-t 

•  «k 

H  0<h 

•  •» 

PP  Eh  < 

>-t 

re 

O  >-P  PP  CO 

OPP 

CO          CJ 

»-P  PP 

OPP 

co        c_>  i-P  PP 

CO        0 

PP 

»-4  Mt-P 

M 

>£ 

:» 

P>-. 

Z  M 

Pn               z 

HH   PM 

z 

P*H 

^Z. 

•-P  Ph 

2S 

t-l  Ph 

H)Mh4 

1-1 

a- 

t— 1 

PP  PP 

l-t           PP 

PP  >-• 

PP 

»— • 

PP 

PP     M 

pp  p« 

<  <«5  < 

< 

* 

O 

000 

O 

V 

0 

« 

pp 

(-4 

l-H 

PP 

2J 

O 

O 

cu 

1 

2: 

CM  CM  CM  CM 

CM 

tO  <^  ■<* 

<* 

to  «<  ^  -* 

to  ^ 

«*  -^ 

•tf  ^ 

•^ 

CO  sh  "^' 

^ 

to  ^ 

O  CD  O)  Ci» 

«H 

CM  -^  ID 

CD 

r>  O)  <st  th 

CM  ^ 

iD  CD 

O^  (Si 

H 

CM   r^  ID  CD 

r>  en 

\ 

CO  to  to 

^ 

^ 

■tf  ^  •<# 

^ 

■^  ^  ^ )  10 

m  itj 

m  m 

lO  CD 

CO 

CD  CO  CD 

CD 

CD  CD 

hP 

«H   »H  rH 

*-• 

«H 

PP 

181 


pq 

t-4 
Pq 

Eh 

Pq 

o 

«q 
fcq 


< 

*-l 
PH 


PC 

t-H 


*-» 

pq 

\ 

w 

pq 

Ki 

CO 

^> 

1— l 

2W  W 

Eh 

CO 

O  t-t  w 

•  «h 

c_> 

• 

m  pq 

o 

po 

w 

w<« 

»— t 

PC 

M 

h4  Eh  O 

H-» 

Eh 

^q 

pq      «q 

pq 

co 

«q 

<q  CO 

C3 

6H 

eh  co  pq 

pq  o 

pq 

CD 

»•« 

•■» 

+ 

P^  pq  <e 
O  «  W 

pq 

tH 

\ 

\ 

»m 

w  .► 

«;  P4  z 

CO 

w 

w 

o 

CO  W 

M  <  «-h 

<*i 

pq 

\ 

\ 

P4 

«q  Csl 

z         1-1 

pq 

CO 

» 

« 

pq l-t 

t-H  W 

■*/> 

««; 

\ 

\ 

Z 

w  co 

h)UO 

pq 

pq 

pq 

pq 

Pq     • 

«3  hi 

•-q 

w 

—. 

PC 

i-i  W 

Ph   Strf   1-4 

pq 

pq 

pq 

Eh 

pq  i-l 

Pq  Z  «i 

< 

c-4 

«< 

«q  pq 

Z  hh  > 

e-> 

pq 

Eh 

Ph 

£h  «C 

HI    1^1 

VP 

< 

l-H 

WEh 

pq       pg 

pq 

&-> 

pq 

h4 

pq 

z:  p«h  o 

O 

w 

O 

«q 

O  + 

ou,<; 

O 

cc 

< 

?» 

«q 

o  e-<  w 

< 

p^l 

UC 

w  w 

■wv 

P3 

z 

II 

Z  CO 

pq  o  ph 

« 

PC 

««; 

t-H 

HH   «< 

tzo 

z 

pq  w 

-H 

EH 

•-4  PP 

Eh  hh 

K- » 

6-t  W 

l-H 

W 

z  pq 

1-4 

Z 

z 

P-4 

PQ 

pq 

CO   Z  H4 

^_»- 

»— t 

t-H 

Pq 

w 

(-4 

H  <  pq 

O    H-1 

z 

Ph 

« 

<o< 

pq 

pq 

•  «» 

►— t 

HH 

«q 

^ 

»-l  WEh 

pn 

« 

Bk 

«■—» 

pq 

HH 

Eh 

K- 

pq 

nn 

pq  P> 

»—•. 

M 

21 

«q 

w- 

co  >-  pq 

e 

CO 

CO 

CO 

pq 

O 

> 

pq 

PH 

H  WU 

pq 

«*: 

«*! 

CO 

w 

o 

• 

o 

o 

•  •fc 

o      «q 

o 

pq 

pq 

•pq 

Ph 

-— ^ 

< 

o 

pq 

CO  w 

o 

</V 

1 

^  pq 

w 

pq 

l-H 

M 

►4 

1-4 

W  HI  z 

pq 

cq  pq  e-»  P=> 

z: 

ad 

>— ' 

z 

pq 

hIKh 

pq 

^  ^  >-.  pq 

pq 

Eh 

t-t 

pq 

«q 

pq  E-»  h4 

pq  pq  pq  «*J 

O 

pq 

i-4 

1-4 

Eh 

< 

•  • 

<<  < 

Ph 

h4 

1— 1 

W 

bww\ 

Eh  E->  E-<  CK 

■«—. - 

pq 

II 

3G 

9 

pq 
O 

w  pq  cc  «• 

pq 
»-q 

W-iO-H-l  p^ 
p<  pc;  pq  O 

pq 

«q 

Eh 

pc 

«q 

Z  Ph        * 

pq 

«  pv>-<! 

«q 

\ 

% 

w 

Eh 

pq 

« 

H-4            C3 

«*i 

flPOw 

•  •» 

pq 

•>— » 

»— » 

••> 

PC 

Ph 

w 

z 

Hi    t4Z       • 

6-" 

«t; 

•< 

-»  pq 

pq 

o 

• 

• 

m 

P3 

w- 

Eh 

t— 1 

-«r  •— •  hh  >-< 

W 

WW  h4  CO 

Eh 

w 

,^-' 

>— ' 

i-i 

— 1 

>-< 

t-4 

pq      ehpc 

t>4 

U4  w  «<  < 

S»h 

>H 

>H 

t>t 

*q 

O 

Ph 

w 

S-!         !=>Eh 

Z 

z 

z  >pq 

pq 

«q 

«q 

«< 

o 

w 

o 

O 

< 

E-<     •  pqz 

t— t 

1— 1 

*—t 

M  •- 

t-H 

•  •» 

i-4 

•  ai 

•  •^ 

Eh 

ud 

pq 

••a 

W 

WEhHW 

t-» 

»-» 

•-i 

t-H 

pq  Ph  pq  Ph 

pq  Ph 

Ph 

z 

w 

* 

Ph 

>H 

Eh  pq  J=> 

w 

CO   H-J 

CO 

t-i 

CO 

l-H 

t-4 

tSJ 

l-H 

UA 

V 

1-4 

«q 

DOOW 

pq 

pq 

hh  pq 

HH 

PC 

t-H 

PEJ 

PC 

h4 

Z 

PC 

1-4 

ph          t-q 

W 

PC 

OOP 

o  p 

o 

O 

II 

1— 1   •  •» 

u 

pq 

Eh  pq  (=i  pq 

6-« 

«< 

Ph 

H4  0 

CO 

DK2<! 

-«v 

t-4 

PPt- 

hiqp 

h4 

l-H 

i— t 

z 

♦  *- 

1-4 

t— 1 

o  eh  «q  eh 

6-< 

o 

HH  l-i 

t-H 

h4  i-4  t-4 

h4 

w 

P4 

1-4 

Ph 

C3 

pq 

«*5  -*: 

< 

-q  «q 

«q 

-q 

c 

z 

«3 

it 

pq 

« 

O  C_) 

o 

o 

O 

O 

o 

Ph 

pq 

u 

z 

* 

it 

O 

pq 

O 

IS 
00 

I 

2. 
\ 
M 

pq 


-tf  ^ 


is  th 


W        CM 


CO         -* 


CV2 


IT)         CD 


CVCMCMCViOOOJCM         OJ         CO 


c^cuaicsrHCvto      ^      it; 

C^C^^-GC'COCXiCC         CD         00 


182 


w 


w 

E-i 

w 

-*A- 


w 

>-q 

« 

<< 

E-* 

W 

pq  .- 

O  »-t 

«*; 

w  + 

w 

z 

l-q 

»-H  « 

w 

M  w 

< 

tr  6-« 

£-• 

«5  Z 

-*n-C3 

W 

>«o 

C5 

«*|  O 

< 

t-l 

W 

Ph    II 

z 

CO 

t-» 

»-«  « 

K-l 

O  « 

£-• 

&-• 

-»  Z 

< 

h}  t=) 

►-» 

«<  O  »~ 

Ph 

O  O  O 

CO 

z 

w 


£4 

z 

W 


t-4 


O 

ca 
oo 

I 


w 

E-< 


w 

w 

ac 
e-« 

w 

p  .~ 

p-  e-« 
e-<»^ 

tD   CO 

O  HH 

Pt 

W  Z 

pq 


Cm  Oi  CO 
CO 


^  ^  ^ 


ts  co  cn 
CO  co  oo 


tO  WH 


& 

a 


CT!  CD 


EC  K 

m 

CO  « 

CO 

CO  t-«  <Si 

CD  5> 

<s> 

Si  5) 

<S> 

z 

II    II 

11 

O 

W 

W        *-* 

E-« 

N 

Kl          CO 

< 

1— 1 

•— 1         «~- 

h4 

CO 

CO          P^ 

t— 1 

•  • 

W 

0  0 

Ph 

z 

M  •< 

«  <  ps 

2: 

o 

i-t  W 

O  W  p; 

O 

t— t 

COP5 

<PS  w 

O 

E-< 

-u 

£-• 

«J 

< 

CO  CO  2: 

cs 

2: 

WW 

w  < 

CO 

« 

«  t-4 

EzfC 

1 

c 

««; pq 

pt-tO 

2: 

Ph 

<-< 

21  >-»  O 

\ 

z 

W  »-i 

•-«         PU 

t-4 

•— • 

O  d4 

X  £>  P-. 

P* 

0  «< 

<co 

w 

0  > 

2:  to  CS* 

w 

H-l 

0 

p> 

0 

0 

z 

2_ 

w  *<:•• 

183 


CO 


fen 

O 

« 

w 

to 

>h 

CO 


1-1 


OS 


O 


<a 


<a 


<S1 

53 


z-a 
o  c 

S   3 

o 
o 

ID 


Eh 

>h 


to 

to 


c/1 

•H 
CD 
•M 
(1) 
4-* 


c 

CO 

u 


03 
C 
a)  cm 

iH  Z 

ao 


U) 

ca       *— 

CD 

CD 

to 

S 

T3 

DO 

■>— ' 

ca    -ps 

c  c 

aJ 

w 

ca'— o 

aj   aj 

ft 

Eh 

»H  »  o 

« 

C5 

•» 

—'O  <$ 

^^ 

z 

\ 

i-J  lT5  W 

z      w 

>H 

«*JwM 

O        ^J 

h4 

f>      1-4 

z:     w 

i-l 

Eh»-4  P4 

z:      rj 

«< 

» 

t— 4  <*$  W 

o       < 

pej 

\ 

2H« 

O           PL, 

EH    - 

w     -    - 

HfrHHl 
l-H    I— 1 

Eh 

w      o 

H* 

DMM 

K2(x, 

X 

»}      « 

^q  W  «  co  «*5     •    • 

•  Oh 

«f« 

w 

O       co 

x    prf  w  pq  z*    * 

\ 

«            « 

o 

<ju««sns 

«»««  W 

••^ 

w 

O  »~3  Z 

!Hh)OPH&H 

ca 

• 

«   CO 

Eh 

E-i 

z:«o 

hIOKP  ^WS 

ca 

u 

—  Ph  < 

X 

>H 

•  «h 

o  z: 

MH  Ph  «J  Xx     * 

\ 

1— • 

if)  «i  eq 

w 

pq 

t-4 

CO 

Ph    •  z; 

O 

*     *     pq 

Hi 

»— » 

«< 

H 

o  zo 

PS* 

*       Eh  £h  Eh 

pq 

Ph    Ui 

»^» 

^— 

z 

z 

o  o 

« 

£h  £h         i— i  •— i 

»— • 

CD  Ph«  H» 

pq 

pp 

PC 

l-H 

z  z:  •• 

EhE-. 

hh^kIi-1h1 

pc,  c^  «  pq 

» 

» 

H 

EH 

o  z:«h 

i— i  •— i 

»-4  h4  *-* 

ZD  •<  W 

•< 

«< 

Eh 

J=> 

•-•  O  P<* 

HIh) 

v-1  cj 

w 

w 

cq  WEh 

•«— » 

«— » 

IK 

o 

E-.  CJ  •• 

o  «      o  w 

CO 

Eh  WW  Z 

* 

•"■ 

» 

.^ 

W 

OS 

«c  .. 

E-i  •— • 

O  Q  Eh  <  & 

t-4 

>«    kh   t-4    O 

o  w 

« 

o  w 

« 

1-4   «-•  Cil 

t-l  o 

WPXOhK  «) 

pq 

«*J   rP    CJ 

O  Eh  « 

O  Eh  O 

O 

z: 

HH  PH  Oj 

•■> 

1-4  «  Ph  < 

z:  ww 

PCi>H   (=1 

•  «h 

«   |>H 

ft 

•Oh 

o  •» 

w 

Ph  ••  z: 

o 

« 

hh  w  H 

Ph  PP  «*; 

t-t 

Ph« 

««3  CV 

«  Eh 

e-« 

z:      1-4 

o 

« 

•<  CJ>  (-4  t-4 

z 

z 

Ph  O 

CO 

O  Z  Ph 

« 

3C  W  ft  HH 

••  <  Pi 

..  < 

pq  c 

O 

>►* 

O  »-H 

•  • 

■< 

OP^Ix, 

z: 

z: 

..  pq 

CO 

1-4 

»-ti-4 

CVi  »-4 

Eh 

tH  P4   •• 

z 

O 

M 

Z  o 

» 

z  o 

o 

O  Ph 

•    W    >H 

o 

« 

O 

Ort 

z 

O  P 

z 

O   Z 

now 

z: 

« 

n 

z: 

« 

z: 

w 

pq  w 

>  < 

z: 

« 

MO 

o 

w 

ca  Ph  w 

o 

t-1 

a)      *d 

»-H 

1   w  o 

PL, 

Zh)> 

z: 

\o  z 

o 

•-4  Phh-h 

o 

Ph  O 

z:  ps 

iH 

*H 

«-<  cv 

CVi 

t-»  CVi 

CV 

rH  cv: 

<a 

*-■      w 

CD 

l-l  E-«  i-4 

1 

1      O   HH 

z: 

CO  W  Ph 

«H 

CVJ 

to 

-^  If) 

CD 

O  GU 

en 

CS  »H 

\ 

»-•  *->  z: 

^i  *-< 

m 

VJ«0 

a* 

H-l  O  O 

184 


CO                    • 

>-*       ft  H 

O 

ft  ft  ft 

W  co 

co  ft  e-<  ft 

Shi 

co  E-h        ft 

ft 

EH-< 

ft  <  Z  ft 

«2Hh 

■«k 

ft 

feH 

co  e-« 

ft  »-t         < 

«"^ 

z  hh  0 

QIWl 

\ 

ft            HI 

«J  ft  ft  ft 

w 

• 

=»     -ft 

W  «tj  ft 

s 

ft 

£nft    P4 

ft  6-1  W  ft 

•» 

ft 

WhiD 

CO          ft 

\ 

EH 

ft  <  ft 

0  ft  ft  ft 

• 

Z  ^ 

O 

EC  ft  «*:  ft 

ft 

hh  a- 

ft       w 

2»              E- 

ft 

ft 

2hK 

6-4X         < 

Eh 

ft 

<0  Eh 

O  co-w-z 

Z  ft*.       H-t 

•  • 

Z 
'HH 

ft    • 

W  E-i  O 

hh  2T        51 

CO 

ft 

z  >~ 

ftZ  £h 

ft        <  ft 

:* 

ft 

HH   < 

OH 

EhO        ft 

0 

ft   ft 

COOK 

CO  Z  ft  Eh  ft 

ft 

ft 

2^W 

h- 1  1— 1 

HH 

ft 

W  CO 

O        Eh 

ft  ft        ft 

0 

ft    HH 

0  ft  O 

ft  E-<  £-•  ft 

ft 

ft 

EH  ft 

ft  < 

Eh  CO  < 

ft 

ft  Eh  ft 

O         ft  ft 

CO 

HH 

O  ft 

ft      ««: 

■<  CO  Eh  ft  •*; 

* 

Eh  O 

EhO  ft 

ft  •—•           •-• 

ft 

EH  C_3 

-t;  ft  ft  > 

ft 

O 

0 

2: 

ft  Eh  Eh 

ft 

z 

Z  CO 

oft  w 

O         O  >-• 

HH 

>->  < 

«  w  ft 

Z  < 

ft 

ft 

ft 

ft  Eh  £-• 

■<      •         ft  ft 

EH 

EH  ft 

O 

ft         ft 

ft 

CO 

CO  2: 

««*;  ft 

Enft     •  co 

0 

•U 

w  ft  0 

•  ** 

ft  E-tW  HH 

:» 

CO 

ft  CO 

£-••««; 

0 

Oft         ft 

HH 

ft 

033  w 

H- t 

2Z"«i 

>"■ 

ft 

•  •» 

EH  ft 

<1UD 

ft 

ft  «S 

«3 

EH 

O 

O  ft 

ft        ft\ 

ft 

ft  ft  «  ft  ft 

\ 

HH 

<   Eh 

t«k 

<co  •<  lb 

ft 

Eh  <  O  ft 

ft 

>— ' 

ft 

ft 

O 

•  •«. 

ftHH  > 

ft 

ftft  Eh 

CO 

• 

ft 

«*3  CO 

t^ 

ft 

•  •» 

0  w 

O               ft 

>-l 

^— ' 

ft 

ft   HH 

ft 

EH 

»      •■» 

EH  hh 

w 

EH  <<ft  ft 

ft 

>-> 

ft 

O 

ft 

>H 

W-^« 

■<        1— 1     . 

Eh 

ft  Eh 

<< 

Eh 

ft 

ft 

*    2: 

co 

«  0* 

P-> 

•  •* 

CO  CO  O  ft 

ft 

ft 

^*> 

«<;  Z 

ft 

w 

ft 

CO  O  CO  ft 

ft 

Eh  <|0  O 

0 

ft 

< 

HH 

«s! 

/\e-< 

z 

ft  ft  «$  < 

5) 

ft 

CO 

""— ' 

••> 

CO  ft 

*~* 

V    HH 

t-i 

«*              ft 

O 

•■• 

ft  e-t  »-h  ft 

ft 

>-i 

*•"» 

Eh  ft 

««J 

ft 

■1 

6h 

w  w  w  O 

O 

tH 

6h  h-i»-h  pq 

co 

ft 

O 

< 

ft 

"^-- 

ft 

2:  m 

t> 

ft  S3  ft* 

ft 

< — ' 

•  *t 

•  •* 

ft     0 

» 

O 

* 

ft  ft 

CO 

ft^-' 

o 

ft  £h 

ft  CV 

O  O  CO  O 

ft 

ft 

•  ■* 

CD 

•  •. 

EhO 

C_5 

««; 

En  rH 

ft 

ft«*J         ft 

z 

««j 

«: 

£h  <  £H  ft 

ft 

ft  a 

^-^ 

>H 

ft  ft 

O 

ft  0< 

HH   Z 

■<>  CO  ft 

•  • 

0 

ft  ft 

|M 

ft 

«*J 

ft 

t~* 

«< 

0 

ft 

ft 

O 

2: 

w     z« 

2: 

0  0 

«*»  ft  ft   O 

ft 

O 

•  • 

ft 

z 

ft 

EH 

ft  h" 

2: 

ft    21 

w 

Uwo<! 

ft 

ft 

ft  W  K  Z 

2: 

<<  c 

ft 

Eh  «< 

«J  ft 

ft 

E-" 

ft  h- »  1— I  h- ( 

•< 

11 

z 

«< 

ft   CO   £H   HH 

•< 

►h 

51 

CO 

z  2: 

•  * 

EH 

^-i 

CO 

<oww 

ft 

«  ft 

CO  CO          ft 

CO 

<<  < 

HH 

>->  ft 

-< 

>—> 

ft  ft 

H 

Www  < 

O  ft  £>  ft 

H<yi  Jh 

\ 

ft  P 

ft  O 

Eh 

3»    HH 

CO 

ft  <  <  > 

ft 

< 

EH 

ft  ft  ft   CO 

< 

«•         ft  ►  -     - 

ft  ft 

Z 

KH 

<< 

<  ft  ft  ft 

Vi 

0 

< 

ft 

t—* 

0 

O    O 

* 

ft 

0  ft 

z 

ft 

t—t 

ft  c 

z 

ft 

ft  ft 

ft 

\ 

ft 

ft 

\ 

ft 

ft 

\ 

ft 

ft 
ft 
ft 


o 
o 

IS) 
CD 

I 

2: 
\ 
ft 
ft 


t*  cm  cvi  cv 


evi  to  *#  m 


rH  CM  CM  CM 

«h  CM 

CM  tO 

CD  O  00  CJi 

»H  rH  *H    ^( 

CM  CM 

CM  CO 
CM  CM 

185 


* 


w 


6h 


Pi 
ft 
co 
co 

a. 

co 


6-< 

ft 


o 

ft 
ft 

• 

w 

ft 

6-»     • 

X 

ft 

ft  ft 

6-« 

ft 

z 

O  ft 
>-• 

z 

►H 

ft  ««J 

O 

ft 

ft  ft 
6h  ft 

Pi 

ft 

to 

ft 

z 

Z    HH 

ft 

< 

O  Pi 

ft 

w 

z 

ft  ft 

z 

ft 

ft  ft 

t— 1 

e> 

6h 

ft 

6-t 

ft 

O  O 

<  E-t 

O 

ft 

ft 

ft 

1— I 

z 

■  Oh 

•<  ft 

ft 

• 

z 
ft 
:=> 

6h 

ft 

•«* 

ft 

Pi 
Pi 

w 

ft 

O 

< 

ft 
ft 

•  «.   »«t 

NGLE  CH 
HAPACTE 

ft 
P» 
ft 

ft 

ft 

ft 

w 

z 
i— i 

•  •* 

o 

1— 1  »-"» 

to 

6h 

ft 

\ 

ft 

ft 

<< 

ft* 

ft 

< 

cj> 

» 

E-" 

Pi 

m-t/v 

■<  ft 

ft 

•«» 

«S 

ft 

to 

pi 

CO 

E3" 

6-i 

«»; 

«^^ 

t— i 

«J 

>_*  ••» 

<< 

ft 

ft    » 

CO 

x 

ft 

ft 

K> 

ft 

w 

to 

ft 

e-i  « 

o 

ft 

ft 

•k 

OR 

o 

p> 

O  < 

z  o 

•^— 

•  •»  £h 

«*S 

ft 

O  Pt 

z 

•< 

O  SJ 

t-H    ft 

ft  O 

CO 

o 

•- >« 

« << 

•— t 

•  •> 

o 

ft     »•«» 

ft 

o 

Eh  < 

« 

O  <S) 

ft 

ft 

ft 

ft  ft  w 

ft  w 

o 

>-(R" 

2 

< 

H-l"— ' 

ft 

E-i 

o 

ft 

Pi  o 

Pi 

ft 

ft  «*i  ft 

»—l 

ft       • 

••  Pi 

to 

ft 

o 

••  <s>  z 

ft  o 

ft 

ft  < 

6-1 

CO 

m— ' 

Pi 

•w 

ft 

z\ 

— '«5 

<  O 

ft  u  ft 

O 

w 

o  ►« 

ft  ■< 

►h 

ft 

«*  * 

ft      •  > 

ft 

•  • 

ft     -o 

o 

••k 

to 

ft  «*: 

o  w 

<< 

w 

> 

O— Pi 

C_>  H-t 

ft 

E-"  CM  -m- 

ft 

«-• 

p> 

ft 

ft  ci> 

•  «h 

ft 

I* 

!*« 

ft    • 

2Eh< 

VV  t— 1 

«J 

0>-~>~i 

•  at 

««J 

O  ft 

ft  z 

ft 

ft    EH 

< 

<4  ft 

<*J  z  w 

>H     O 

ft 

<!   tH    ^J 

z: 

+ 

6h 

o 

O  CO 

•  •» 

ft  —1 

ft 

to 

o 

ft 

WW 

>•»-•« 

««i  CO 

O  ft  z  ft 

w 

z 

ft  *-< 

ft 

Wft 

ft 

t—t 

o 

ft 

ft  E-< 

Pi  ft  ft 

^-i  -a5 

w 

<  O  ft 

£-• 

<< 

1— 1 

ft 

ft  ft 

ft 

>-•  6" 

o  p  ^ 

to 

ft  z 

•<  ft  ft 

ft 

>- 

ft  z:  to 

co 

ft 

1-4 

ft 

«*S  to 

t— 4 

ft   HH 

w      «; 

to  ft 

•< 

O          i— . 

►« 

ii  •• 

(X. 

ft 

••  ft 

o 

ft 

ft    H       - 

Pi 

<  ft 

ft  ft  ft 

t— 1  ft 

ft 

ft  ft 

CO 

Pi 

o 

ft   t-i 

ft  ft 

ft 

ft 

ft 

ft  ft 

ft  ft 

ft  Eh 

ft 

ft  y-> 

<  z 

o 

ft   < 

Pi 

CO  o 

< 

-<  -< 

Pi 

ft  «*;Pi 

to 

O  <  ft 

w 

z 

* 

ft  O 

z 

h-»  Pi 

o 

O 

o 

z 

J£ 

<  o  z 

Jt 

l-H 

Pi  O  2 

ft 

Ns 

o 

ft 

Pi 

ft 

\ 

ft      ft 

^v 

Pi 

ft 

ft 

ft 

ft 

»-< 

ft 

z: 

o 

o 

CO  CO 

CVI 

«H  CVI 

CV2 

t-t  CM 

cm 

CM  0 

cm 

.H  CVJ  OJ 

i-t 

CV  CM  CVJ 

s> 

CD 

1 

z: 

•0  If) 

CO 

r>  co  c 

Si   i-» 

CM 

CO 

"tf 

m 

CD  IN  CO 

CD  Cii  ^H  CM 

\ 

cv  cvi 

CV2 

CVI  cm 

cvi 

CO  CO 

CO 

CO  c 

CO 

CO  CO  CO 

CO 

^  ^  ^ 

-i 

, 

ft 

186 


* 

Ph 

W  Pi 

• 

co  W 

PH 

CO  z 

w 

«  <  o 

EH 

Od*H 

z 

CO 

t— 1 

£-•  CO 

Ph 

PC  l-H   W 

Ph 

E-«  Eh 

W 

W  •-• 

z 

PC          CO 

»-H) 

E-i  «  HH 

t-J 

W 
«  Eh  « 

w 

WWW 

PC 

33  ZI  £h 

£-• 

Eh<  W 

•-•ph  z: 

o 

w  <  *j 

£h 

P*     « 

Z          "*{ 

»m> 

« 

0£-(l<N 

o 

•  «h 

W 

CO          «■ 

♦— i 

*■** 

Eh 

«  *H   « 

t-j 

»-• 

O 

w      z 

pq 

■*— » 

«<; 

•  •* 

«  w  o    • 

P3 

W 

« 

o 

ZttiOfi 

Pm 

•  •« 

••> 

W  •» 

«< 

»— 1 

PEhWW 

(S 

o 

PD^- 

PC 

t-» 

Z          CO  Oh 

*->» 

Ph 

PP   HM 

u 

pq 

z       «*: 

HlO    W    M 

w 

P3 

II 

Z 

w 

H/V ' 

H-i    W 

W 

Pm 

«C         03  Pm 

hM 

w 

w 

o 

-«;  w 

M 

z:  O  Eh  CO 

«*} 

o 

SG 

«»J . 

s:  pd 

O 

*— - 

t— •  Z          •— • 

> 

»— • 

Eh 

Ph 

»-h  pq 

z 

Ph 

Oh         P3. 

•t 

•» 

> 

CO 

o  vv 

1— 1 

W 

W  O      • 

W 

W 

w 

» — - 

•  •* 

II 

W     /-H 

CO 

o 

•  *t 

«  Z  '— w 

W   E-  PP 

•— i 

Eh 

>-• 

o 

*H 

1 

Si 

p^  <*J 

21 

■< 

< 

*•*■» 

<    Cm     Cm 

> 

« 

z 

*"* 

\ 

•*~* 

II     l-H 

« 

cc 

W  hM  o 

w 

w 

w 

II 

w 

/\o 

CO 

<< 

w 

CO  Ph         Eh 

« 

«r*« 

w 

E3 

w 

w  .« 

£h 

PC 

.«£-• 

Eh         « 

■*-^ 

CO 

Eh 

t-M 

(Si 

p 

HQh 

D 

o 

w  o 

Z  CC  O  W 

^-* 

<< 

>— ' 

••> 

Pm 

PD    1     + 

CO 

P-. 

>w 

E-t  < 

f-l   W    W    l-H 

o 

tH 

•  «b 

t»  w  w 

H/V 

•*mW^ 

W 

Eh 

>H    ftJ 

PCEh         PP 

o    • 

w 

w 

<«— » 

W  P3 

Pm 

9m 

PC  ><  P3  Z  — 

z 

P3 

o 

Pm  «< 

feZHO 

pc  w 

» 

»w    » 

/\  CO 

ac  po 

l-H 

W 

*t*  (5 

l-H 

O 

o 

PC 

■» 

1— 1             t— 4 

P^Eh  cej  W  P3  w 

■at 

.-} 

o  m 

•u 

o 

tO          <   O  P3 

Eh 

PC 

PCO  « 

PC  PC        »CC 

>■> 

Ph   Eh«  Eh  W 

w  «s 

i— • 

-ov  t» 

w 

O 

W  s>  o  cd 

P3 

Ph 

Cm  &3 

«< 

Q  Cm  Eh  < 

••  pm  c: 

>H  Vh>H 

Eh 

o  w 

W  pr 

1 

Eh 

Eh 

II    hh    II      II    Eh 

O 

<< 

e-«  in  pc 

O         Qd  6» 

<««mx 

t— 1 

*— ' 

w 

II 

Z 

»-h  W  Eh    II 

« 

PC 

•  • 

O^-' 

O 

<  W   O 

«  w 

w 

« 

>• 

II 

•-  »-a  o  w 

i— • 

Csi  Eh  33  PD   Z   C5 

o 

PC 

«3  t-l  hA- 

-UVZ          CO 

«  o  w 

■—•C5  Eh 

w 

SOWD 

II 

z  :*  t-^  n  < 

z: 

w 

-3 

PS  Z  E-i 

Eh  hh   p4  CO 

Ph«-H 

a 

»-» w  z 

O 

Ch  6! 

PCJ  £m   i-h   •• 

w 

l— 1 

S3        <  O  t-H 

w 

E-t 

m 

<  O 

z 

O  *-h  o  w 

<t> 

t-H 

•Eh  » 

«< 

«; 

II 

z  <  p 

CO 

o  o  >  o  w 

Ei 

z 

o 

pc  s: 

t— • 

Pm        w  en: 

WW  < 

l-H  Z  O 

t-H 

W  t- 

w 

»—t 

>  z 

i-4 

o  o  f 

CO 

l-H) 

h/v  o 

P4 

Eh  W         <=) 

E^Q> 

^-"HH   O    W 

1— 1 

W  *~>  i— i 

w 

w 

P3 

>+ 

PC 

Eh 

-H   Ph 

DK  SQ 

o 

CO 

fin 

z 

M  HH 

O  Eh  w«C 

P-M 

»— 1 

O  <Pm 

Eh  O 

* 

«  rt  o  z 

* 

=>« 

\ 

Cm 

W 

\ 

O 

Pm 
W 

HH 
l-H 

Pm 

z: 
o 

<bi 
cc 

l 

z: 
\ 

HH 
Pm 


r-t  CM  CJ  CV 


CO  "tf  If)  CD 
^1  ^  ^  ^ 


CV 


cvircicvc^tototocv       exjeoto  ■<*<"*■<* 


cn^HCMtomcoc^cu      cncsj^HOJto-^ 
Ttuninmmmmif)      idcdcdcdcoco 


187 


pe 

o 

E- 

PC 

o 

pa 

PC 

Eh 

PC 

pa 
re 

t-t 

Pa 

Eh 

<< 

•  •fc 

«— » 

pa 

. — » 

•  •b 

pd 

t—t 

•»•«» 

►-a 

•  •» 

z  >-^ 

z  «~» 

«: 

O 

W  Ph 

W  t-t 

\ 

> 

i— • 

PC  Ph 

K^ 

«■ 

•-a 

Eh  CD 

Eh  Ph 

Pa 

pq 

w 

Ph 

Eh 

EH 

CD 

Pa  w 

w  cd 

Z 

>- 

Ph 

••> 

•  ah 

o  PC 

o  m 

W 

pq 

Eh 

w 

«*;  Pa 

<<  w 

z: 

***>> 

Z 

o 

Ph  o 

Ph  PC 

pa 

a 

pa 

CD 

< 

CO  ►*<* 

co  cvq 

Eh 

pa 

*3 

•  Wh 

o 

Ph 

Eh 

CJ3 

«C 

z 

K-J 

S3 

o 

CO 

/\  z 

/\  w 

EH 

o 

< 

tl 

II 

V    1-4 

V  Eh 

CO 

(— • 

> 

II 

z  — 

*"^ 

>- " 

Z 

to 

»                            » 

W  .-» 

«H 

'-PC 

"^»— • 

pa 

pa               pa 

Pa 

w  + 

+ 

t-i    < 

i—»  — 

co 

< 

O                     Eh 

o 

EH  1-5 

-i 

>-'  S3 

<— PC 

< 

►H                             >H 

•— • 

II 

II 

Ph  o 

Ph  < 

c_> 

CO 

>•                        W   •« 

> 

^~*»      •• 

•  • 

Ph  -t/> 

Ph  PC 

t« 

pa                    pa 

pa 

-*  ^ 

•"3 

PD     >H 

»  O 

pa 

«C 

PD                     —Eh 

» 

II   ^-' 

■w- 

•St 

pq  < 

«  W 

PC 

A\ 

—               ^  >« 

hhPh 

Ph 

w 

•  •* 

w»-a 

-Vl-e 

Eh 

Ph  «• 

— 'PQ 

z 

CO 

'-'Ph 

pH 

o 

m  p 

m  pc  z 

CO 

o 

pa 

W 

CD 

CD 

t— • 

P*)   CO 

&a  *-> 

Ph 

1—1 

O     -              Ph  — 

D3 

z 

pc  pq 

« 

t» 

o 

o  •— « 

O  O  PC 

O 

•  •-. 

o    • 

Pd  pa     •     -Ph  o 

Eh 

•— i 

O  W 

W 

w 

Eh  P. 

Enpq  Ph 

PC 

cc 

Oh  e-.  pa  pa  cd  < 

£h 

PC 

PC 

« 

Eh 

Eh 

«• 

£=) 

pa  pa 

>h  fen  £h  pq  i-a 

tH 

CD 

Cl»  W 

W 

Si  2 

CSJ  Z  A 

>v 

Q 

Eh  Eh 

•  •  pq  >-■  >-(  vv  Ph 

O 

<  O 

O 

w 

II 

t-t  »-» 

11    t — t  i — I 

«*, 

M  z 

pq  pq  pc    » 

A 

PC 

MW 

w 

CO 

t— i 

< 

•  Ok 

HH           «tj 

■  at 

w 

PQ  t— i 

pa  Pa           pa  eh 

•  «Ph  Eh  W  Eh 

«* 

Ph  o 

« ••» 

Ph  O 

« 

•  «fc 

£H 

wrt 

fiuw^oz 

^ 

z: 

A         Z 

CO  z 

•  •* 

c_>  .- 

o 

»— ( 

ZQ  .- 

O  HH 

z  o 

ED 

Eh  Ph 

IhmD'dWID 

CJ 

w 

ZP4H 

H-S  HH 

o 

o  o 

W  zo  « 

pa 

z 

•  •-. 

Ph 

CD 

pq  >■  •-<    »e-i  o 

t— > 

Eh 

W    l-H 

w 

z 

o  A 

HA 

W 

o 

Eh 

Ph  pa 

w  pa  <  t-t  z  o 

>i 

CO 

w 

A 

z 

CD 

Eh  Z 

Eh   O  p»^-  i-h^^ 

&a 

>- 

pa 

o 

CD  ■-< 

CD 

« 

CO 

z 
pa 

OUTP 

DCL 

Ph 
t— • 

PC 

pa 


Ph 

o 
o 

s> 

CD 

I 

5: 
na 

Ph 


■^t^jto      toco      c\jto^ioioiOTi<to^tnmm^co      c\j 


mtOl>         C0C7)         Si^HCViCO^LOCDO-COCnSJr-tCVicO         -^ 
CDtDtO         tOCO         C>[>t>C>-l>t>C>c>l>t>-GOCDOOCI)         CD 


rH  CM 


m  co 

CD  CD 


CM 


CD 


188 


•  A 

Z — ' 

Z  "* 

\ 

^— 

W  Ph 

pq  t-, 

it 

I— 1 

W  Ph 

tc«^ 

»— -  •■> 

Eh  CD 

Eh  Ph 

EH 

Ph  — 

•■> 

^ 

Ph 

Z 

pH    HH 

pq 

pq  w 

pq  CD 

Pq 

CD  — ' 

•  «h 

o 

o  Pi 

o  pq 

5 

«  Ph 

6h 

< 

<<pq 

-*5V>- 

pq 

*•> 

wf^ 

z 

Ph 

V.       Ph  o 

V.           PL,  PC] 

Eh 

w 

1-4  CD 

CD 

to 

»         to  pq 

»         CO  w 

■< 

t_> 

«*J  m 

O 

Eh 

CD 

Eh 

•  Oh 

«*; 

z:w 

CJ 

II 

Eh        A  Z 

Eh        /\  Pq 

CO 

o 

Cm 

•-H   fl 

II 

OS        \/  »-» 

Pm         V  Eh 

Q 

CO 

o  < 

Z""- 

«—s 

C_>              -w 

-1                 Z 

pq 

•  •* 

II 

w  z: 

W  «H 

f-» 

'--pc! 

« — »  ►— l 

CO 

z* 

*-" » 

«  »-t 

••> 

CG  + 

+ 

O        hh  < 

O         t-t— • 

< 

w    I 

Si 

CD 

r-i 

Eh»-j 

•-a 

Eh        >— DC 

Eh        -wpci 

o 

PC"- 

^-s 

II  w 

II 

II 

Ph  O 

Ph  < 

CO 

En    II 

Ph 

/\PH 

+ 

**■■**    •• 

•  • 

Eh        Ph  W 

Eh        Ph  X 

pa 

w 

-»-x  •■> 

(1 

^•-3 

»~3 

CD         CD  5»h 

CD          CD  CD 

X 

z 

^Sj« 

CD 

pq     1 

Eh 

II   ^ 

«— ' 

■  0k 

Pm        pq  < 

P-,       fflw 

Eh 

*— » 

t-»>-'CD 

Ph 

•  •*         ^3 

z  ••» 

»-«Ph 

Ph 

w 

Eh  ••»  w-hh 

£h   .«VV  Eh 

£h 

•  ** 

•Ph  M 

w 

•^  ...  t-A  pq 

CD  W 

^Ph 

Ph 

o  cd  co  pc;  pl, 

CD  CO  «  Z 

Ph 

CD 

pq 

Wh< 

« 

KOOD 

CD 

CD 

l-H 

O       &q  to 

O             WM 

O 

o 

to 

CD  CDS* 

pq 

05i>i-1OW 

«« 

PQ 

> 

O  o  •-• 

oo« 

« 

l-H 

l-H     PQ       1 

CD 

E-CO         •< 

EH 

O-uv 

W 

M 

jj  £-,  pq  q 

X-    Eh  W  Ol, 

«■ 

< 

«*J  w 

w 

uq  >. 

II 

« 

« 

a 

\             EH 

\        Eh 

\ 

s: 

PH 

>•  PC,  II 

6-t 

CM      II      1-1      II 

II 

opq 

W 

SlZ>H 

si  z  t-q 

w 

^W 

Z 

l-H    « 

EH 

<o 

o 

pq 

II     HH   t-l 

II      •-•    l-H 

Eh 

II 

•  •»♦-}  o  pq 

t— • 

II   HKD2C) 

MM 

pq 

to 

•-H            <J 

•  *K 

HH             < 

•  »* 

CO 

SOWS 

Z    »    HH 

CD  < 

•  •* 

Ph  Eh  pq 

Eh 

•< 

Ph  t_> 

o 

mm 

Ph  O  Ph 

•  *» 

>H 

CD 

tf  E-iM.« 

w 

l-H  CD          «*J  O  (-h*  Ph 

Z 

CO 

Z  •-> 

o 

•«»0   l-H 

Z  Q 

•  ».  O  i— • 

Z 

Ph 

•  «k 

to 

«: 

II           Z  <Ph 

to 

o  o  > 

o  Ph 

z 

PH  HH 

►-H 

•-<« 

OP) 

PM 

Z 

O  P^ 

P^ 

Z  Ph 

i-» 

Ph  •-•  >  z 

t-4 

O  O  Ph 

w 

l-H 

W 

z  o 

p 

W 

Ph 

pq 

Z 

Ph 
w 
h4 

Ph  "-j  t-l             w 

w 

« 

w  « 

pq 

l-H 
PL, 

z: 
o 
o 

Si 
00 

1 
2: 

OJ  CM  CM  CO  CO  tO 

CM 

CM  CO  CO  ^  -<t<  ■& 

•^  coco 

COCO  CM 

to  -^  u)  in  m  ^ 

CO  ■*  iT)  if)  IT)  -hi  CO 

CD  ts  th  to  -^  io 

to 

£>C0CT><S«-»CMCO'tfm 

CD  O 

CO 

en  si  «h  cm 

CO  -^ 

if)  CD  C^-  CO  O)  CS) 

«~i 

\ 

cu  en  en  en  en  en  c 

CncnCnSiSlSlCSlCSiSi 

5>  SI 

(Si 

Si  »H  ^H  f-H 

r-* 

^H 

HrtHH 

^-( 

N 

CM 

•-» 

pm 

189 


l-H 


E- 

WW         •• 

pq  0      w 

- 

W         HH         pq 

K&4HW 

E-.  to        Wft 

DOKi-1 

•«» 

>-E&Hffip 

*~» 

pq           E-»o 

^~» 

WW         2s 

\ 

21  Q  21  Z  O 

■«y> 

fcH<ObW 

s 

0  z  z            z 

•k 

!-««    2:   O  *-* 

% 

pq  21  *q  O         E-" 

pq 

»«M«ZP 

2_ 

EhW^PhOO 

< 

Eh                PS  P4 

Z 

Z  pq  pq  co  Ph 

pq 

HflKM           CO 

•-q 

E-"         WH 

•— 1 

Z  CO         HhS 

Ph 

■«» 

O  »-i         21         E-< 

*— 

•  •<  w 

PS 

CM 

InHQ^Z^Pq 

•  «h 

pq 

i-t 

pq  ,_}  pq  pq  ;«  O 

•""» 

Ph 

Eh  >-<  El  i-J  6h 

*— - 

O 

V 

«$  Ph  pq  hh  pq  pq 

pq 

■« 

PS 

PS         21  Ph  »-h  CO 

z 

*■*« 

Ph 

l-H 

Pq  W    <           »_|  p3 

O 

Cb 

21 

>—' 

i^XffiHtu 

• 

•  «h 

t-H 

O  Eh  «$  33        W 

pq 

O 

V 

\ 

Ph 

Ph  Eh  pq  >-J 

t-4 

HH 

••* 

•— * 

Z 

pq  Ph               KP, 

Ph 

h4 

HH    P^ 

m 

< 

Ph  O  <         Eh  21 

2; 

PQ 

•1 

^pq 

*~* 

<< 

< 

O 

pq 

EH 

PS 

***• 

O  pq  co  Pq  pq  co 

CO 

Ph 

Eh 

O  O 

0 

pq 

Eh  21  <<  Ph  ^q 

w 

>H 

Z  < 

PS 

0 

<         >~  »-h  < 

• 

*"*- 

pq 

<  P^ 

PS 

-«; 

pq  Z  pq  Eh  33 

>— ' 

PS 

«: 

pq 

Ph 

»-*        ►-}  pq  2= 

pq 

pq 

« 

—  33 

H/V 

CO 

t-t  W    l-H    KH                 • 

i-q 

Eh 

pq 

*    0 

>■> 

Ph  33  Ph  •-«  co  co 

►— 1 

z 

6H 

• 

<H 

/\ 

Eh  2  Ph  «  « 

Ph 

»-H 

z 

••. 

*     11 

1-1 

V 

«U        pq     .  w  w 

Z 

O 

»-H 

pq 

•*. 

Ph 

•  •« 

Ch  M  Eh  Eh 

pq 

Ph 

O 

0 

/S*--. 

tH 

CO 

1-4 

PS 

CO    •ozoo 

Ph 

*—' 

Ph 

««J 

V   tH 

»-H 

pq 

O  M        <  <  < 

O 

Ph 

+ 

+ 

*=J 

+ 

En 

«J  0  0  z  «  « 

0 

C* 

CO 

PS    l-H 

0 

OOEhH<!<! 

t-q 

0 

pq 

II 

pa  11 

PS 

•-q 

PS  < 

co 

_t    M            HlXS 

»-) 

« 

• 

CO 

••■->• 

EH   .. 

pq 

HH 

pq  ps 

H 

pq  «  i-h  O  O 

>< 

Ph 

«  «*; 

►H 

0  •-• 

Eh 

< 

Eh  < 

z 

•a> 

pq-»/ypq  Ph 

0 

«  pq  — • 

>-* 

•H'^-' 

Z 

0 

Z 

33 

1— • 

w 

2T  l-H"   CO           OO 

•  • 

Ph 

pq 

M 

«  &*: 

1— t 

>-H 

O 

Eh 

Eh 

•JOWEHM 

«*{  P 

••> 

r-J 

«*J  t-^ 

O 

z 

O 

■»-»• 

» 

>h 

Z  PS  <  PS  PS  PS 

pq 

Pq  » 

tH 

PH 

33  pq  Oh 

r^q 

Ph 

o 

pq 

■WEh  p«  0  W  Pq 

2Z 

PS  Eh  P 

tH-l/V 

O  w 

33 

II 

pq 

PS 

h/v 

H2        Ph  2:  2: 

<  pq 

0 

Eh 

—  Eh 

II 

Eh 

Pt  .-q 

£h 

^  O  V3        DD 

z 

Eh  «<  — 

O 

Z 

Z 

M 

l-H 

2: 

O 

HOWW^Z 

wzrt^ 

Eh  C 

pq  0 

PS 

a> 

Eh  33 

w 

Ph 

(hWK  W<0 

pq 

l-H 

<    • 

O 

i-q  0 

pq 

.«  Z 

:=* 

Eh 

E- 

n/vpq  WEhKS 

i-q  0  33  hh 

rH  W 

t— 1  H/V 

Eh 

A 

an  •-• 

CO 

D 

HihP         Ph  Oh 

t-H 

P-. 

0*^ 

II 

Pq 

33  pq 

Z 

pq  — 

11  0  0 

>H 

O 

pimppmhIk; 

Ph 

•—I 

t^J  •- 

•~>  »-q 

•—•••«►—• 

CO  O 

t-H  Ph  pq 

CO 

CO  Ph  «5  O  <  < 

\       -*/>- 

t-t 

i-»  « 

C£i        t-H 

OO 

nq  « 

ft 

tt           Eh 

O 

O 

Ph  Z 

II  O  Ph 

Ph  Z  Ph 

pq 

Z 

* 

pq  ;=j 

Ph 

pq 

t-H« 

W 

>-. 

pq 

\ 

CO 

PS 

W 

►-a. 

»-• 

Ph 

5: 

o 

o 

OJ 

*H 

cm 

CM 

to  to 

CM  CM  tO 

to  to  0 

CM  P 

<s> 

00 

i 

2: 

CM 

to 

^ 

m 

CD  O- 

CO  O)  csj 

^H  CM  CO 

cf)  CD  O 

cu 

\ 

CM 

CM 

cm 

CM 

CM  CM 

CM  CVi  tO  CO  CO  tO 

to  to  tO  CO 

t* 

iH 

«-t 

1-1 

Ph 

190 


Ph 


U4 

c_> 
O  V 

1-4  * 

pq 

• 

t-4  H 
O  i-J 
PC  »-• 
E-»  Ph 


O 

o 


CO 

w 


£h 

O 

PC 

z: 

CO 

>- 
co 


PC 
pq 

E- 
O 

PC 

o 


+  + 

II     A 

..  w 

^Z 

w  »-• 
•-4  o 

pq  Ph 

w 

e--  ii 

Z 

o  pc 

o  w 

■l/V  £-« 
W  2 

t-lH.. 
I-H    O  Ph    •- 
pH   Ph  Z   C=* 

w  z 
w 


w 

z 
«c 
z 

h/v 
pq 
i-4 
i— » 

Ph 
w 
6-i 
pq 
CO 


w 


w 
co 
o 

pq  >-» 
•-4  o 
t— I 

Ph  PC 
O 

W  z 

£h  W 
Ph 

z  o 


pq  t-t 

z: 

«:  z 
z  o 

►— » 

x  »-• 

z 
co  O 
►-  o 

< 
►-4  « 

fin  O 

CO   PC 

«  pq 

PP  z 
o  «< 

Ph 

W  CO 

>H    l-l 

1-4  w 
co  pq 

•-•  EC 

Pi  IH 


pq 
Eh 
>h 


CO 

< 

pq 


PC 
—  P> 
oo 

O  «*J 
PC 

Ph    ^ 

CO 

pq 

PPV> 

o  pq 
ph  z 

►<z 

< 

PhO 

co  P 


CO 

pq  pq 

Eh 

pq  H 
z:« 


w 
m 
ii 

PC 
CO 

< 
pq 

w 

w 
z 
«; 


CO 


pq 

Z 


pq        pq 
i-4        51 

Pm       z 

Ph 

PC        PC 

E-«        < 

— "        o 

•    •••HJV 

>—<S,  >h 
«<  O  Ph 

Ph  Ph        »-• 
i_4  CO  CM  « 

Ph  HI 

OO     II    t-4 
»-4 

t-4  .-4  O  Q 
-C  «<  O  Z 
OO  Ph  Ph 


o 

•W 
>h 

< 

i-H 

Ph 
CO 
•— » 

Ph 

Ph 

Z 
Ph 


Ph 

1-4 

►•H 

Ph 

Z 

o 

o 

-*  "*  -*  to 

CM 

^ICM 

(S) 

cu 

1 

■" 

z 

en  sj  «h  oj 

to 

^  ID 

V 

to  <&  -&  ^ 

** 

<*  ^ 

CM 


CV  CM  cm  to  to 


CM 


l-H    &h 

«;  z 
z  w 
«  z 
o  z 

PhO 
o 

■< 

Ph 
CO  S 
<£-> 

E-iZ 


OP 
Enpq 

pq 

PhCc; 
CO  o 

co  co 

<C  Ph 

Ph  » 
CO  CO 


P^  Pq 

z:  z 

<5< 


w  &q 

co  CU 
O  Eh 
W 

*^ 

o 

pq      \ 

H-l  Eh  » 

»-H   < 

Ph  Z 

Ph 

pq  o    • 

ffi  Ph  pq 

£-•      z; 

pq  «; 

co  au  z 

Z  EhhA- 

pq       pq 

Ph  hh 

o  •  •— • 
pc;  Ph 
pq  pq  w 
»-q  £-•  Eh 
•-•pq  pq 
Ph  Z  CO 
Z-< 
pq  pc;  PC 

Ph  <  O 
O  Ph  Ph 


t-q 
pq 

Ph 


PC 
pq 
Eh 


O 

Ph  •■> 
«— ■  PC 
P 
O  Q 
O  ««! 
PC 
Ph  PC 

pq 
••  Eh 

z 
pq  ►-» 
khO 

HH  Ph 

Ph 

w  i-q 
z  CJ> 

pq  p 

Ph 
O 


PC 

pq 

£H 


o 

Ph 

pq 

Z 

«c 
z 
-uv 
&q 


Ph 
w 
6h 
pq 
co 

M 
>-q 

-< 
o 


CD         O  CD  Oi  5j  t-i         CM 
^         ^  ^  t^  lO  if)         ifi 


»h  CM         CM 


tO  ^         lO 


Ph 


191 


•  Pi 

pq 

w  z 

Eh 

W  M  < 

«J 

«  t-l 

Z 

O  CO  O  Ph  tt 

t— t 

ZHfq            < 

21 

<       pq  w  w 

(X 

CO  «  3=  « 

pq 

•  «h 

W  CO         £h 

Eh 

(Si 

CO  W  Eh         >-• 

II 

M(K<i2Hl 

t-4 

"-» 

ftfl^WMM 

in 

O   Eh  (X,  =3 

t— » 

t-t 

•  a. 

•  «. 

W  «J         O  Ph 

3s 

■»— * 

•>"■"• 

•»"» 

32        W         co 

M 

*"*". 

V. 

<— » 

Eh  O   Eh  E-.  CO 

£h\ 

i-4 

\ 

* 

X 

Z  O  CO  W 

•-H  «• 

m 

htv 

H/V 

2:  i-t  z  «  o 

h/v 

\ 

• 

\ 

O  Eh         i-h  O 

£h 

•k 

w 

« 

«  C«         Ph  CD 

• 

Z 

\ 

1-1 

\ 

Ph  «*5     •        co 

O     • 

o 

pq 

t— t 

Pq 

Eh  «  £h 

Pq  O 

o 

1-4 

Pn 

t-4 

«J  co  Ph"  co  co 

SPq 

•  •* 

w 

•  •» 

t— i 

<—t 

Eh         Eh  CD  -< 

O  Eh 

o 

pq 

o 

PH 

« 

»«h 

Ph 

<wwzs<o 

l-H 

1-4 

1=1 

w 

O 

«  co  z: 

pq  pq 

t-» 

1— 1 

z 

z 

« 

pq 

o  <  r>  P3 

PS    feH 

m 

Ph 

z 

w 

pq 

co 

Mh  EC  «  O  t-4 

Pq 

=3 

m 

w 

PH 

Ph 

z 

o 

OS<^H 

co  Ci 

Ph 

«■"* 

w 

o 

o 

pq 

1-4 

Ph         hm 

< 

_ 

CM 

Eh 

w 

O 

5>4  >h          W 

3=  CO 

pq 

rH 

Eh 

>- 

» 

Eh 

O  «  t-4  CO  P^ 

t— 1 

Eh 

>«- * 

in 

O 

t-4 

£h 

o  o  ««;►-♦  w 

pq 

>" 

fcd 

in 

Z 

Eh 

m 

O 

t-4  21  21  «  Eh  t-4  « 

P4 

1-4 

CVi 

z 

m 

z 

«  P-4  « 

l-H  O 

pq 

o 

w 

CVi 

21  O  Z  PH 

Ph  « 

«^» 

h/v 

ii 

•-4 

cd 

« 

pq        Ph  O  hh 

ec 

Pi 

6-t 

C3 

« 

ii 

t-4 

Eh   Z 

pq  P4 

« 

z 

•*«• 

o 

D 

CJ 

><H«<iWW 

W 

O 

•  •» 

o 

ec 

o 

c_> 

*-^ 

O 

«              t-4  X=> 

Eh  Z 

■< 

^— - 

o 

Q 

\ 

••» 

« 

o 

«    CO   >-H   « 

< 

w 

Pd 

h/v 

o 

>— * 

pq 

o 

o 

\ 

CX)  pq  <  Ph  en  Ph 

(K 

o 

w 

< 

• 

a 

»— 1 

« 

>— « 

CVi  Ph 

O  Ph 

pq 

o 

•-I-4 

h/v 

«— ' 

Eh 

1-4 

«< 

• 

hPh«  «!0 

i— t 

Ph     ► 

«< 

■S  i— i 

ux 

« 

m 

w 

^■" 

O  CO 

(=1 

Ph  « 

w 

II  ft 

1-4  — 

•  o 

CO 

r> 

bd 

« 

<WM2to 

Z  Z 

r=> « 

P£ 

<^""*      •» 

PQP4  « 

W 

Ph 

t-4  — > 

o 

«  O  Z  Pq  o 

P4  « 

pq 

CO 

CV--v 

WO  ce 

CO 

W«K 

CO  ■<  w  «  « 

t— 4 

w«q 

Ph 

w 

CO  Si 

w«w 

o 

O 

-</>-  CJ> 

« 

O          P  Ph  =5  Ph"   Eh 

Ph 

z 

— ^^ 

M-lAl/V 

1-4 

o 

W  Ph 

w 

«<  O  <          Eh 

HJ  C3 

o  « 

& 

»— 1 

W!«i 

»— •>-! 

>H 

o 

« 

*-4hT 

-«A- 

•  •» 

pq  Eh  pq  o  Pc^ 

E-  O 

o  o 

•  *» 

PQ 

e-h 

hIh! 

Ph-h1  «1 

•  •* 

Ph 

l-H   >H 

>H 

w 

«  z  en  «*:  a 

pq 

PC  «  pq 

■l 

:=> 

msq 

-t-4  t^ 

w 

pq 

Ph  ««5 

< 

h4 

I-H           M 

Cm  X 

P-.  <  Eh 

CD 

o 

ww 

in  ph  cl, 

t-4 

—1 

•  • 

•1-4 

t-4 

t— » 

bd         CKii 

i-h  Pq 

w 

H 

0> 

cc 

E-Eh 

HW 

to 

»— i 

l-H 

CO  Ph  <^ 

Ph 

CO  Eh  Eh         CO 

••  PC 

P4 

««^ 

z  z 

»—  1— 1 

i— i 

MM 

Ph 

&4 

rH  CO 

CO 

w 

l-H  t—«          Z  t— » 

w  z: 

Pq 

*H 

2: 

oo 

cvi«  « 

w 

w 

i-4 

*— '  »— 1 

►— i 

w 

£4         O  -U  « 

CO  «*J 

^  Ph 

Ph 

z 

w 

oo 

z 

z 

CO 

t— i 

CM  o  <=» 

co 

wwWuwhi* 

CO   t*4 

2; 

o 

Eh 

wh/v 

0.-4  t-4 

w 

o 

N 

z 

o 

OOco        O 

<<  o 

mDW 

2: 

CO 

pqpq 

I»-lh4.. 

Ph 

i-4 

W 

O  -» 

h4 

t-4 

•4  <  co  pq  < 

Ph  O 

ft  P4  Eh 

>-• 

-1-4 

«J  <  « 

o 

o 

w 

z:  i-h- 

t-4  •« 

O 

pq  O  •<  z  pq 

PC 

-iT>- 

h4 

CO 

»— 1 »— 1 

l~iO 

o  z 

CO 

■< 

««:  « 

Mi-l^OK 

•<  P-. 

«  t-4 

i-I 

PhPh 

i— l 

w 

« 

* 

O 

Ph  O 

o  z 

f=) 

><  o 

«t! 

z 

\ 

•-4 

•-4 

w 

z 

ft 

pq  P4 

O 

w 

O 

w 

\ 

« 

pq 

t-4 

H-l 

P-. 

2: 

o 

o 

CVi  CVi 

CVi  to  to  to 

CVi 

<s> 

CD 
1 

z: 

cot> 

CXJ  CSl  *-l  CVi 

CO 

\ 

mm 

m  co  en  co 

CO 

t-4 

HH 

HHrlrl 

1-i 

Ph 

CO 


CM  CO  CO  tO        CVi 


m  o-  au  a>      csj 
co  co  co  co      cv 


^H  cv 


^H  cv 


CVi 


CO 


192 


pq 


pq 

t-H 

Eh 

»— • 

O 

Ph 

• 

Z  03 

«DW« 

hh 

W&hKWh4« 

»— • 

35  «J  £-.  £h  &  O 

•  Ph 

EH  Pi 

pq 

Ph  OX 

•  •» 

pq  w 

• 

Ph  2:  co  * 

<—» 

h-i  z 

CfeWO<!  WW 

•■. 

*— ^ 

t-i  w 

Eh  O  Uh 

«  pq 

^~- 

\ 

Ph  Pi 

£h 

co  «i 

O  Z 

' 

1/V 

OWO 

CO  Oh  O  **J 

\ 

\ 

< 

Eh  Z 

pq 

CD 

W 

■> 

z 

1— 1  hh     • 

Oh    M 

co  Ph 

\ 

\ 

0<KZ(OQ< 

►— « 

- 

» 

0 

Eh 

»ZHPL(0 

V 

pq 

Z   Oh 

•-(  E-t  «*}  Oh 

><  z 

pq 

WZ 

HH  Pq 

O  CDHH 

O 

SB  O 

»-H 

«•*•-• 

X 

Eh  P«q  Oh   PS   Ph 

1— • 

HH             <*^ 

Ph 

«<  Eh 

pq  3*  tc 

pq  Eh 

Ph        — - 

0      w 

Eh  »-h 

pq 

Eh  <  Eh  CD 

•  at 

\             * 

<  pq  p» 

<<pq 

Onpq  EH 

h-t  O 

0 

*    O       w 

w  -I 

« 

mKm 

>H    CO    Oh    ^ 

►-H 

z  »~x 

OS  HH  (HI 

>H 

CO  Eh 

PR  <  2e  ►< 

i-q 

IHH^       •• 

Ph  •-> 

Ph  pq 

pq       co 

Pq 

pq 

CD  P»^"-v 

>H      OS 

O 

«  Eh  -<  Q  M  pq 

CD 

mwk 

Ph  Z"      kh 

Mf^W 

O 

«s 

pq  co  p-i  21 

Ph 

Oh 

to  pq  H/V  HH* 

hhO  Ph 

Urf  pq 

C3          < 

Z  t-t 

Eh  «S 

W 

CO  Eh^"       CD 

CD          O 

O  Z   O  O  Eh 

HH  « 

M 

pq 

Cm 

pq  X     »Ph 

Ph «  OS 

O  •-• 

>-  Z  <  2:  WPm  O 

EH 

OW* 

CO  Z  Pi 

hH  21 

t-tO 

Onpq 

•-H  O 

>H 

P) 

cj      t-q  >h 

CO  pq    2. 

pq  PS  pq  Eh 

pq  Eh 

Oh 

pq 

Z 

CD  Z  »-l  Oh 

W           H-l 

pq 

Z  EhO 

EHt-t 

pq  Ph 

< 

CO  hh  CD  O 

um 

O  £h 

pq  Eh  O  HH  Z 

W  « 

CD 

^^ 

Ph  Eh 

*~* 

CD  co  pq 

Enpq 

«M 

Pt    3»    Oh    P 

PS 

*""* 

CO  Oh            O 

« 

cd  <pi 

>~«  W   3B  Eh 

Eh  6h 

pi 

Oh 

<oww 

o 

COPhH 

pq 

m     co 

CO  O 

< 

Pt 

PI 

3:   Oh   tO   OS 

n 

(■< 

CO 

EHpqn-t 

1-1  E-i 

«;  z 

<q 

•  «h 

PI 

OS   HH    HH 

< 

W  O" 

CO  < 

O  tK 

H-« 

-wv 

*— » 

««; 

pq  &q  P»  Pi 

w 

PI   <>^ 

CM 

pq  z  pq 

EH  PI 

z  2: 

Oh 

Oh 

w 

g-i\     \     \ 

w 

•-•  w    • 

»-4pq 

PQ  W 

CD  Pq    Oh  Oh 

pq 

PI 

m 

t—t  ■*-^>»-"«_^ 

»-t 

pH   OS^- 

-H 

2:  >~>  ph  co  cd  pq 

Ph 

PI 

l-H 

OS      •      •      • 

pq 

« 

««:  hh 

Eh  2:  Z 

Eh  CO  Eh  Eh 

Ph     • 

< 

pq 

*^-^— '— 

w 

*  *  0 

\ 

Ph 

CO  O  <  CD  < 

pq 

CD  OS 

w 

w- 

Oh  OS   OS 

W 

wos  fc 

CO 

CD  O 

O   Ph   Oh   hh 

pq  PI 

Oh 

pq 

Z-     O  O   O  >s 

t-4 

tt 

pq  Eh 

2:          >- 

t-l 

—  O 

pq 

*-H 

\«  OS  OS  «• 

CO 

hh 

pq  H 

Eh  Z 

nioiqw^H 

< 

MH 

»—• 

OS  OS  OS 

w 

Ph 

•  ~  W  CO 

HMWKHK^Wh*3 

O 

Ph 

Ph 

pq  pq  pq  pq 

z 

■ft 

•«  Pfl  >H 

«*J 

(UOi^HiH 

»-•  Ph 

»-H 

O    Oh 

CD 

« 

www  CO 

HH 

<s> 

pq  co  «5  CD 

:*    Oh 

•-•   $E  CO 

3:  Ph 

5e  Eh  \ 

OS   PI 

•  •*. 

pq 

iH 

>«  >H    ►■    >H     < 

Eh 

CVl 

•  •«  CD  h4  1-^ 

■  ■ftj 

0 

ph      pq 

CD 

>~*  it 

Ph  pi 

pq 

■ft 

CM 

••  pq  ««;  «tj  *c  0 

CD 

On   04    <t)  Oh   Pxh 

•Xi 

«  0 

WWOXWM 

-oj  EH 

CO 

'>-' 

Ph  CD  H^nq  hh 

o 

CM 

2:  eh  ph  co 

O 

CO 

CO 

pq  co 

CO 

CO  P^l 

••    W  >H 

CM 

CM 

2:  OS  Oh  Ph  Ph  Ph 

OS 

z 

pq          — 1 

l-H 

HH 

Eh  HH  »-q 

l-H   W 

»-H   CO 

Oh  pq 

•■w' 

Z 

pq  Eh  co  co  co  O 

o 

E-<  Z  Z  « 

* 

1=) 

«  w 

<OiqQ£-tPH     • 

Ntfpq 

iH 

O 

gH            HH    HH    HH 

2: 

£ 

Oh    PS 

\ 

w 

w  £h  pq  -w.-»  H/v>-t  w  3»  co 

co  Ph 

Ph 

z 

2: 

ZfiPft* 

pq 

WODh) 

0 

W 

o;pq  3B 

pq  pq  W  Oh  Oh 

HH  [X4 

2: 

0 

pq  os                 \ 

Ei 

II 

CO  Eh  £h  P» 

«*i 

Eh  Eh 

CD  Eh 

Eh 

Eh  Pq  CD 

PI  CD 

pq 

2: 

II 

CO  P>    H-J   H-*    PJ 

CO 

«JWH«) 

pq 

>-f< 

•-HO 

t-H   CO 

HH    Oh    CD 

-i/ypq 

Eh 

«<  6h  h-I  h-I  i-q 

►* 

P-. 

O    OS    OS  CD 

•  ■ft 

Oh 

Oh  W 

(S«2«W 

Oh  Eh  O 

pq 

h4 

Ph 

0  pq  <  <  •<  •« 

CO 

21 

ft 

*  Eh  O  :*  ■< 

»    TH 

^  O  C 

Ehm 

1-H 

2: 

OS  CD  CD   CD  « 

w 

O 

z 

O 

>-*  CD 

-*s 

W 

0                     z 

£h 

P 

« 

z 

* 

Oh   P) 

CD 

Eh 

pi                 pq 

Oh 
w 

h-« 

PL, 

2_ 
O 
u 

w 

\ 

* 

CM 

cu 

1 
2: 

OJ 

NtOtOlOtC 

CM 

t-t  CM 

CM 

CM 

CM  to  tO  tO  tO  tO 

^ 

m  cd  o-  00 

Oi 

«. 

^H  C\] 

to 

^ 

m  to  0  co  en  csj 

\ 

c- 

o-  t>-  c^  cs 

£> 

CO 

CO  CO 

CO 

CO 

CO  CO  CO  CO  CO  05 

PI 
O* 

»H 

rH   <H    i-«  «-H 

H 

1-4 

*-t  «-• 

«H 

rH 

,-H  rH  tH  «H  »H   «-» 

193 


to 


£h 

O 

PS 


pq 
Eh 
CO 

>~ 

CO 


PS 

pq 

•— I 

P-. 

21 

o 
o 

& 

CD 

I 

2: 
pj 

Ph 


to 

C/j 

pq 

pq 

3C 

PS 

E- 

« 

0 

Ph 

< 

O 

w\ 

CO 

rc* 

CO 

Eh 

pq 

PS 

>-     • 

p» 

PP  PS 

« 

W 

•«3 

«    EH 

\ 

w  pq 

pq  # 

z  z: 

m 

•-h  «*; 

••> 

Eh 

2-  PS 

*— ^ 

• 

PS  < 

«»-» 

>h   c*5 

W  Ph 

\ 

m  pq 

Ei 

w 

EH 

W  t-l 

« 

p»  pq 

O  -*i 

•h 

pq  2: 

21 

\ 

z  << 

CO  PS 

PI 

1-4  PS 

<o 

Z     HH 

2_  < 

pH 

Ph  1=5 

PS    Ph 

w 

••» 

33  Ph 

Pq 

PJ«*i 

0 

Eh 

Eh  M 

•  «» 

i-» 

l-H) 

>h 

pq  < 

0 

Ph   CO 

PI 

in  PS 

O  21 

»-l 

««; 

PQ 

IT)  O 

PS 

l-H 

3* 

D 

CM  Eh 

to  O 

Ph 

W  Eh 

Ph 

■•» 

O 

<  Ph 

H3 

Z  *-* 

^ 

PS 

II    Ph 

PS 

pq  < 

Ph 

♦  •*. 

<{0 

PS 

Ph 

*>-»  1— • 

P» 

<— » 

«•»"» 

■•» 

eh 

w 

Eh 

PS  Pi 

•—•   CO 

PS 

PS 

K-S 

to 

Eh 

Z 

0 v 

Ph  < 

P^l 

pq 

PS 

w  0 

Z 

1-4 

O^ 

EH 

Eh 

0 

tsjpq 

hH 

O 

«*J      • 

<  Eh 

Z 

z 

1=4 

»-H  tO 

O 

Ph 

W ' 

♦— 1 

1— 1 

HH 

«J 

PI  to 

Ph 

>_^ 

Ud  PS 

to 

O 

O 

w 

•<  << 

•»-* 

pq 

P»  O 

pq  0 

Ph 

Ph 

U4 

HH    PL, 

■a* 

2: 

PP  « 

Eh  Eh 

>— » 

•— » 

t-H 

E-t 

O  PS 

««; 

wps 

pq 

pq 

PR 

hh  pa 

0  (=t 

z 

w  pq 

PI     P 

O 

* 

2; 

w 

z  2: 

PSO 

-t/v 

t-»  w 

pq  pq 

O  « 

< 

pq 

►-.  < 

Ph  •< 

w 

►H    >H 

•«* 

PJ  VJ 

PS  O 

z 

t-4 

•  •» 

•  at 

z 

1-4 

Ph  •< 

pq 

to 

Ph  P> 

-«/>• 

»-H 

pq 

fetf 

pq  pq 

..  p- 

l-H 

•l-H 

PJ 

pq  •< 

««1 

Pq 

Ph 

•-4 

to 

1-1    PI 

w 

Ph 

CM  Ph 

1— 1 

PI  Ph 

•  • 

t-q 

t> 

►— • 

t— 1 

•—I  1— t 

P5  Eh 

w 

CM  to 

Ph 

l-H 

PS  •» 

»-H 

cn 

Ph 

Pi 

PhPh 

PJ  Z 

Eh 

•<—'  t—* 

w 

Ph  Pq 

pq 

pq  pq 

Ph 

»H 

h/v 

-t/v 

v>- 

t— (  ►— 1 

Ph 

cm  p> 

Pq 

w  2; 

hIiHEh 

w 

•»-«' 

pq 

w 

pqpq 

Ph  O 

to 

z 

Eh 

pq  «< 

t— 1 

Z  »m 

Eh 

W 

Eh 

eh 

Encr; 

hWPh 

0  p» 

«*; 

Eh  Z 

Ph 

t-H    PP 

pq 

Z 

pq 

•a. 

•—• 

<  E-< 

pq 

»-4 

Z:    P> 

pq 

W  pq 

t/vo 

CO 

O 

HH 

z 

ps 

w 

EH»-l 

PI 

< 

PS 

h4  i-4 

pq  Ph  •-• 

2: 

pq 

0 

3B 

PS  Ph 

«<o 

< 

Ph  cj> 

0 

pq  •-• 

Eh 

»-H 

Pt 

2; 

OO 

pq  O 

CJ> 

t— * 

Pl  Ph 

pq  i-4 

*-4 

II 

2. 

0 

PS 

O 

f-H 

O 

«3 

O 

O 

2 

* 

CJ 

z 

* 

pq  « 

O 

t-H 

z 

O 

pq 

\ 

pq 

^v 

« 

pq 

PI 

Z 

w 

CM 


Oi 


^-l  CM         CM         CM  CM        CM 


CVJ  tO         <&        ID  CD        0- 
CT.  Oi        Cft         O^C^        Gi 


CM 


CO  O 


CM 


CM 


CM 


s 

r-{ 

CM 

to 

s. 

CS) 

CSJ 

(S 

CM 

CM 

CM 

CM 

Eh 

««3 
2Z 
PS 

o 

Ph 


Pq 

— . 

P 

o 

2: 


194 


HH 


OQQ 

C^  •*  CSJ 

tVCO  T-( 

^ 

CO 

»H 

W 

z 

•— t 

Eh 

EC  W  03 

ro 

iT)S>  «*5 

o 

O^  <S 

« 

iocs  s> 

■^  S)  SJ 

z: 

z 

w 

II     II     II 

0 

Eh 

»— » 

CO 

w  w 

<—» 

£h 

H 

to  N 

CO 

«S 

CO 

HH  1— < 

>-^ 

-» 

CO  CO 

PC 

1— 1 

w         o  o 

Cm 

t>J    «<    «     <     « 

2: 

-h^UM 

« 

0 

« 

coct;  -*i «  w 

0 

w 

-sen 

HH 

•<      co  co  2: 

Si 

l-H 

WW       w 

«: 

Oi 

Pm 

«M  21  Z 

K 

1 

z: 

<pq  C3  hh 

O 

2: 

o 

<I^O 

>v 

u 

Khh 

0=: 

HH 

PKX^ 

Pm 

Ph 

<S> 

O  «»$  <  t> 

ao 

0  t>  2:  to  <s 

w 

l 

0 

s: 

\ 

« 

-i 

z 

Ph 

w 

195 


The  System  Routines  invoke  the  C?/<v  operating  system 
to  perform  their  respective  functions.   This  entails 
calling  the  subroutines  nonitor_l  (monl)  and 
moritor_2  (mon2).   monl  and  mon2  very  simply  transfer 
control  to  the  CF/M  operating  system  via  a  jump  vector 
located  at  05E.   The  pseudocode  for  monl  and  mon2  is 
as  follows: 

mon/mon2  :  PROCEDURE  (funct ion_number ,  argument); 

DECLARE  function_number  BYTE, 
arp ument~"APrRESS  , 

load  the  C  register  with  function^ number 
load  tne  D  &  E  register  with  argument 

jump  to  the  CP/M  entry  point  /*  location  £5E  »/ 

/};:    Q-p /^   ncw    performs    tne    desired    function   as 
determined   "by    the   funct  ion_num"ber   and 
arguments      */ 

return   "byte    value    in    the    E  5.   I    res        /*   mon2    only   */ 

end   monl 


;  tne  following  is  the  assembly  code  for  monl  and  mon? 
ORG  0100H 


CSEG- 


Jcseg  tells  the  assembler  to  produce 
; relocatable  code 


PUBLIC  monl,  mon 2 

hdos  equ  0005E 

monl  :        Jmonl  and  mon2  are  public  labels 
mon2  : 

JM?  bdos 

end  eieen 
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A>5TEC    DEMO    $ 

DYNAMIC    LIMKEIt    VERSION    1.2 


MULTIPLICATION    TABLES 


00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 
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THE  PROCESS  REFERENCE  TABLE 


1 

:    OB 

JECT    NAVE 

-   DEMO.COM 

BAJ 

51   ADDRESS 

-   8699 

2 

:    OBJECT   NAME 

-   HEADER. DTA 

BAJ 

:E   ADDRESS 

-   9211 

3 

:    OEJECT   NAME 

-   DISPLY.COM 

BA< 

5E   ADDRESS 

-   9595 

4 

:    OB. 

:ect  name 

-   MULT.COM 

BASE  ADDRESS 

-   9979 

5 

:    NO 

ENTRY 

6 

:    NC 

ENTRY 

7 

:    NO 

ENTRY 

£ 

:    NO 

ENTRY 

9 

:    NO 

ENTRY 

10    : 

:    NO 

ENTRY 

11    . 

:    NO 

ENTRY 

12 

:    NO 

ENTRY 

13 

:    NO 

ENTRY 

14    ; 

:    NO 

ENTRY 

15 

:    NO 

ENTRY 

16    : 

NO 

ENTRY 
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TEE  COMBINED  LINKAGE  TABLE 


LINKAGE  TABLE   1   (Ip  =  703£  ) 


(pE/lo) 


SIZE  -  35 

SNT  -  8968 

UNSNAPPEE 
INCOMING  LIN?' 


JUMP  TO 

7113 

LOAD  PTR 

9226 

RETURN 

JUMP  TO 

7096 

JUMP  TO 

71£2 

SNAPPED  PROCEDURE  LINK  (ADDRESS  -  7£40  ) 
SNAPPED  DATA  LINK  (ADDRESS  -  7045) 

SNAPPED  PROCEDURE  LINK  (ADDRESS  -  7055) 

SNAPPED  PROCEDURE  LINK  (ADDRESS  -  7060) 


LINKAGE  TABLE   2   (Lp  =  7056  ) 


^H£AD£fc.) 


SIZE  -  25 
SNT  -  7£7£ 


DATA  SYMBOLIC  NAME  TABLE  (ATDPESS  -  7v70) 


DESCRIPTOR 

LINK  OFFSET 
ENTRY  FCINT 
NAME 

DESCRIPTOR 
LINK  OFFSET 
ENTRY  POINT 
NAME 


06H 

0 

0 

HEADER 

05H 
0 

17 
TITLE 
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LINKAGE  TABLE   3   (Lp  -  7092  )         (Dl5pL.Y^ 


SIZE 

-  16 

SNT 

-  9713 

LOAD 

LP  7092 

JUMP 

TO  9650 

LOAD 

LP  7092 

JUMP 

TO  9665 

INCOMING  LINK  (ADDRESS  -  7096) 


INCOMING  LINK  (ADDRESS  -  7102; 


LINKAGE  TABLE   4   (Lp  =  71Z9  )       (MULf) 


SIZE  -  15 

snt  -  iee-96 

LOAD  LP  7109 
JUMP* TO  10044 
JUMP  TO  7096 


INCOMING  LINK  (ADDRESS  -  7113) 


SNAPPED  PROCEDURE  LINK  (ADDRESS  -  7119) 
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A>EIEC  SUW  $ 

DYNAMIC  LINKER  VERSION  1.0 


TEE  SUM  OF  THE  DATA  ARRAY  IS  4 A 
END  OF  S^M 


TEE  PROCESS  REFERENCE  TABLE 


1      ! 

OBJECT    NAME 

-    SUM.COM 

BAS 

IS   ADDRESS 

-  6699 

2    ! 

ob: 

rECT    NAME 

-   ARRAY.DTA 

BASE   ADDPESS 

-   9063 

3    : 

OEJECT    NAMF 

-   DISPLT.COM 

BAS 

5E   ADDRESS 

-   9339 

4    : 

NO 

ENTRY 

5    : 

NO 

ENTRY 

6    ' 

:    NO 

ENTRY 

7 

:    NO 

ENTRY 

8    : 

1    NO 

ENTRY 

9 

:    NO 

ENTRY 

10 

:    NO 

ENTRY 

11    : 

:    NO 

ENTRY 

12 

:    NO 

ENTRY 

13    • 

•    NO 

ENTRY 

14 

:    NO 

ENTRY 

15 

:    NO 

ENTRY 

16    : 

:    NO 

ENTPT 
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THE  COMBINED  LINKAGE  TABLE 


LINKAGE  TABLE   1   (Ld  =  7030  ) 


(5U«) 


SIZE  -  25 
SNT  -  8677 


UNSNAPPED 

INCOMING  LINK 


LOAD  PT*  90  63 
RETURN 


JU"F  TO  7061 
JUMP  TO  7075 


SNAPPED  TATA  LINK  (ADDRESS  -  7040 ) 

SNAPPED  PROCEDURE  LINK  (ADDRESS  -  7045) 
SNAPPED  PROCEDURE  LINK  (ADDRESS  -  70 52) 


LINKAGE  TABLE   2   (Ip  =  7056  ) 


(a*r.ay) 


SIZE  -  14 


SNT  -  7060 


DATA  SYMBOLIC  NAME  TABLE  (ADDRESS  -  7060) 

DESCRIPTOR   -  25H 
LINK  OFFSET  -  0 
ENTRT  POINT  -  0 
NAME        -  ARRAY 
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LINKAGE  TAELE   2   (Lp  -  7£71  )       (  \>\S?LY) 


SI7S 

-  16 

SNT 

LOAD 

-  9457 
LF  7£71 

JUMP 

TO  9394 

LOAD 

LP  7071 

JUMF 

TO  9429 

INCOMING  LINK  (ADDRESS  -  7075) 


INCOMING  LINK  (ADDRESS  -  7t  an 


> 
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